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There’s power in the atom... 
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Sand cast in aluminium alloy. 
Diameter 493", maximum depth 
19%”, fetiled weight 536 lb. 


and strength in BIRMAL 


This is a very special casting. Somewhere behind the 

creation of atomic power it has an important 

part to play in the production and processing of fuel. 

Birmal excel in large complex castings of this 

kind for both the atomic and the engineering industries. 

A background of more than half a century’s 

experience lies behind their choice of materials and processes. 
The benefits of this knowledge and experience are 

available to all industries where the quality of castings count. 


You get more than a casting from 





Birmingham Aluminium Casting (1903) Co. Ltd. 


BIRMID WORKS SMETHWICK BIRMINGHAM 40 
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BRITAIN’S FIRST BRILLIANT r olyester 









Here is a great new advance in wood finishing—and in full scale production 
use too! Every Sobell and McMichael T.V. set 1s now protected and 
enhanced by the brilliant new R.I.C. Polyester 2495. This superb hard-gloss 
surface is mar-proof, heat and acid resistant, gives a lasting brilliance that 
means greater customer appeal. 

Apart from enhancing the product, this remarkable R.I.C. Polyester is very 
much a commercial proposition. It’s produced in Britain, so costs are reduced 
—it protects your products in transport and storage — it reduces fire risks — 
it enables you to produce to a uniform quality at greater speed. 

Today R.I.C. offer you Polyesters of the highest quality, accepted by the 
trade, backed by extensive production line experience. Our Technical Advisory 
Service is at your disposal. 





POLYESTER 2495 





ROBT. INGHAM CLARK & CO., 93/97 NEW CAVENDISH STREET, LONDON, W.1. Telephone: LANGHAM 0831 
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NOW in Britain—world’s finest 


INDUSTRIAL 
CONTROL RELAYS | 





















| 
an 
Up to @ contacts Up to G contacts Up to 10 contacts 
2 Normally Open 4 Normally Open Either 6 Normally Open and 4 Normally 
2 Normally Closed 2 Normally Closed Closed or 8 Normally Open and 2 Nor- 
mally Closed. | 
| Measures Only Measures Only Measures Only | 
3,” high x 28” wide! 344” high x 243” wide ! 5” high x 3” wide ! | 
a 
| Take Them Apartin 20 seconds...from the Front! 
600 Volts 
10 Amperes 
Long Life 
Identical Mounting Hole 
Dimensions 
Another Addition To Britain’s 
Finest Industrial Control Range 
For information on the complete range, write for Bulletin 8501 To have 
the best 
Square D products are stocked by leading electrical wholesalers throughout Gt. Britain Specafy 
Square D 
FIELD OFFICES —LONDON- BIRMINGHAM - MANCHESTER - GLASGOW - NEWCASTLE 
: SQUARE J) LIMITED 
33 1 
100 ALDERSGATE STREET, LONDON E.C.I Tel: METropolitan 8646 ae 
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wisdom teeth... 


Gas carburising in a Birlec furnace 
gives the young gear-wheel a good 
Start in lifém»Hardened to resist daily 
wear and tear, toughened to withstand 
shocks, he is assured of a long and 


honourable career. 


BIRLEC GAS CARBURISING 
FURNACES are availablevin batch 
and continuous types with reliable 
atmosphere control equipment and 


cooling or quenching facilities. 





BIRLEC LIMITED LONDON 


SHEFFIELD 





An A.E.I. Company 
GLASGOW 
ERDINGTON : BIRMINGHAM 24 , 
NEWCASTLE-ON-TYNI 


JOHANNESBURG 
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Araldite epoxy resins provide the answer to many 
problems encountered in the manufacture of electrical 
equipment. Bushings are a good example. Made with 
Araldite, they exploit the outstanding properties of 
the epoxies—remarkable void-free adhesion to metal, 
outstanding anti-tracking qualities, high mechanical 
strength, low shrinkage, stability, resistance to climatic 
conditions and chemicals and excellent dielectric 
properties. The components shown are cast bushings 
for use in air, oil or compound on potentials up to 
11,000 V, and are manufactured by 
J. R. Ferguson (Electrical Engineers) 


Limited, Dukinfield, Cheshire. 


Araldite epoxy resins are used 


for bonding metals, porcelain, glass, etc. 

for casting high grade solid electrical insulation 
for impregnating, potting or sealing 

electrical windings and components 

for producing glass fibre laminates 

for producing patterns, models, jigs and tools 
as fillers for sheet metal work 

as protective coatings for metals, wood and 


ceramic surfaces 


Araldite @ijeamaaus 


Araldite is a registered trade name 


tA B A (A ° R. L.) L | M IT 3 D Duxford, Cambridge. Telephone: Sawston 2121 
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The Caliper is normally supplied as a 
‘GO’ and ‘NOT GO’ combination 
gauge so that both tests can be applied 
in one action, but is also available 
as ‘GO’ only or ‘NOT GO’ only. 





























A precision co-ordinate frame 
boring machine for ensuring 
parallelism and centre distance of 
anvil mountings. 


Adjusting screws, pro- 
&Y tected by cover plates 
allow for a wide range 
of work diameters and 
tolerances. The gauge, 
after long usage, can 
also be re-adjusted 
many times to size 
so that the necessity 
for regrinding is 
eliminated. 


Featuring Horstmann gauges 


The Horstmann Model 52 Screw Caliper Gauge puts accuracy in your 
hands. In addition to the features displayed above, it incorporates many 
other advantages, all of which contribute to fine accuracy, versatility, 
long life and ease of handling. The anvils are set so that they do not 
roll —all shearing action is eliminated —the caliper is suitable for 
either left- or right-hand threads — and it is ideal for gauging Acme 
forms and shouldered work. Model 52 is available in a full range of 
B.A., American, Unified, Whitworth and Metric forms of thread. 
Horstmann also make screw or plain Plug and Ring type gauges. All 
these precision instruments are guaranteed for accuracy, hardness and 
finish to the requirements laid down by the National Physical 
Laboratory. 





May we send you descriptive leaflets ? 


 PLUG,RING & CALIPER GAUGES 


THE HORSTMANN GEAR COMPANY LIMITED 
NEWBRIDGE WORKS - BATH - ENGLAND - Tel.: 7241 
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Inspect these and other machines in our showrooms. 


fe . For further particulars write or telephone TODAY 
ROCKWELL 


WELSH HARP, EDGWARE RD., LONDON, N.W.2. 
TEL: GLADSTONE 0033 


ALSO AT BIRMINGHAM—TEL: SPRINGFIELD 1134/5 - STOCKPORT—TEL: STOCKPORT 5241 - GLASGOW—TEL: MERRYLEE 2822 


WACHINE TOGL ECOL D. 








hsdeaeeeeniniineneenenenuatimemennsamnnnnnniiinnell 


c.2 

































The Instituti 
titution of Production Engineers Jou 
rna 


PRODUCTION 





rapiert 


ada? 


RIGIDITY 


4, 5, 6 
and 8 
spindle 
machines 








For full details of the range of CONOMATIC machines 
; 


te to the sole agents: 
AND COMPANY 
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HYDRAULICS I N ENGINEERING 


We at Keelavite are a team of experts in the design, 
installation and maintenance of complete hydraulic 
systems. We are ready to accept full responsibility for 
the proper working of all our installations, including 


all electrical or other control equipment. 


Not only this, we are the manufacturers of the largest 


range of hydraulic units in the United Kingdom. 


We are, of course, fully experienced in special applica- 






tions of hydraulic power for the engineering industry. 
















.@ 5 3 A = 





THE RECOGNISED AUTHORITY 
Hydraulics 








GENERAL ENGINEERING DIVISION 





KEELAVITE 
ALLESLEY, 





HYDRAULICS 
COVENTRY 


LIMITED 
Telephone: Meriden 44] 
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Continuous milling cuts floor-to-floor time 


Milling flange faces of petrol pump bodies at the Dunstable works of AC-Delco Ltd. 
Material—die-cast alloy, number on table—I2. Time allowance—3 secs. 


Production milling time on many different com- 
ponents can be cut considerably with this versatile 
Model 2VR continuous vertical miller, with first- 
class finish and without strain on the operator. 
Continuous milling cuts the unproductive waste 
out of floor-to-floor times. No time is lost in 


traversing or loading and unloading. The 2VR is 
milling all the time. 

Write for a new leaflet showing how we have 
approached many typical cases. Let us see if 
we can do any of your jobs faster and better by 
continuous milling. 


ADCOCK & SHIPLEY LTD 


P.O. Box 22, Ash Street, Leicester. 


Telephone : Leicester 24154/5/6. 


Telegrams & Cables : Adcock Leicester. 
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THROW-AWAY 
TOOL HOLDER 


* Simple 
* Sturdy 
* * Compact 
+ * * Efficient 
* + * * Exclusive 
spring lifted three-step 
chipbreaker 








All 
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Rapid, 
high-quality 
































photoprinting 


and no ventilating system required 


The Ilford AZOFLEX Model 246 Combine printing 

and developing machine (formerly known as Model 

46/35) is designed for use in the print room of the large 

drawing office. It does not produce unpleasant fumes XN 

and special ventilating systems are thus unnecessary, 

making it a simple matter to move the machine to a 4 © Exposure, development and print 

new position at any time. Fd delivery synchronized for simplicity 
of operation. 


®@ All controls conveniently located for 
rapid, effortless adjustment. 

® Pneumatic-assisted handling of 
originals and sensitised material to 
obviate fatigue. 

© Complete design co-ordinated for 
exceptionally high potential output. 

®@ Excellent mechanical layout giving 
silent, vibrationless running. 

© Comprehensive maintenance service 
available at nominal cost. 








Capacity: rolls and cut sheets up to 42 in. wide. 
Printing speed: from 2 ft. to 30 ft. per minute. 
Lamp: H.P.M.V. quartz, 3,000 watt. 
Dimensions: height, 58 in., width, 72 in., depth 
(tray extended) 80 in. Weight : approx. 1,400 Ib. 
Subject to certain conditions, the majority of 
AZOFLEX photoprinting machines can be hired 
as an alternative to outright purchase. 


ILFORD Pxezezces 


PHOTOPRINTING MACHINES & MATERIALS 


Ful. details from 
JLFOR DLIMITED,IN DUSTRIAL SALES DEPT AZI8AA 
ILFORD, ESSEX TELEPHONE: ILFora 3000 
































come quickest! 
last longest!! 
cost least to use!!! 
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Crawfior MULTIBORE COLLETS 


for more flexible, accurate, economical production 


Adjustable to any diameter within its 1/8” limits, each Multibore collet replaces at 
least ten conventional collets. Thus a very small range of Multibore collets will 
handle all sizes of work between 1/8” and 2”. The Crawford Hydraulic Chuck is 
specially designed for use with Multibore collets and will be available in 2 sizes. Each 
incorporates a self-contained hydraulic system, for closing the collet easily and 
efficiently, that making this the most powerful DEAD LENGTH chuck in the world. 


CRAWFORD COLLETS LIMITED 


WITNEY ‘OXON Telephone: Witney 334 The Crawford Hydraulic Chuck 





London Stockists ; Acbars Ltd., 16-18 Macleod Street, Walworth Road, London, S.E.17. RODney 7191 

Midland & Northern Stockists : Retselp Engineering Ltd., Vulcan Road, Industrial Site, Lode Lane, Solihull; Birmingham. SOLihull 2239 
Agents for South West England and Wales : Messrs. W. O. Bullock & Sons Ltd., 126 Rodbourne Road, Swindon, Wilts. Swindon 6331 
Agents for Scotland : R. McSkimming & Co., 65 West Regent Street, Glasgow C.2. DOUgias 7391 /2 
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YOURS GONSISTENTLY... 


The Sykes VS4A is a machine designed first and foremost 
for the fast shaving of fine pitch gears to a consistently 
high degree of accuracy ; especially for the precision 
finishing of fine pitch gears for electronic instruments, 
control mechanisms and similar precision apparatus. 

The VS4A can shave spur and helical gears up to 

4 inches in diameter and | inch face width, 

with a pitch as coarse as 16 D.P. ' 
As with all Sykes machinery, the VS4A is built to the \e\ ony | 
highest standards of accuracy and rigidity. ’ : aT, 

It occupies the minimum of floor space, and its simple Sar | 
loading enables it to be operated quite easily oy ’ 

by unskilled labour. If required, 

automatic loading can also be employed. 

The VS4A, once loaded, will rapidly and automatically 

perform a full cycle of operation varying from 

13 to 45 seconds— depending on 

the material and characteristics of the component. 





If you want perfection... 


highest accuracy, best surface finish and quietest 
operation is achieved by gears which have been shaved. 
If the fine pitch gears you produce have a total 
composite error of more than 0.0003 inches, 

you should find out more about the VS4A. 


W. E. SYKES LTD - STAINES - MIDDLESEX - ENGLAND 
PR E CISION and associated companies 


Sykes Tool Corpn. Ltd., Georgetown, Ontario, Canada 


GEAR SHA VERS Sykes Machine & Gear Corpn., Newark, N.J., U.S.A 


W. E. Sykes Ltd., Mascot, Sydney, N.S.W.. Australia 
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We hit our production 


target every time... 


Fugitive things, production targets. Excessive time out for regrinds 
or schedules calling for heavy cuts on hard steel can play havoc with 
them. That’s why we changed to ECLIPSE tool bits. Their H3 


cobalt high speed steel laughs at tough going—they hold their edge 





under the most severe conditions. ECLIPSE tool bits have certainly 


proved their worth in our shop. 


now that we use 





TOOL BITS 


Eclipse tool bits, tool bit holders, and other tools are made by 
james Neill & Co, (Sheffield) Ltd., and obtainable from your usaal supplier 
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(MAS) Automatic Die Sinker 


HORIZONTAL - 
VERTICAL ore 
MIRROR --- 
CIRCULAR: -- 
SEGMENT ae 
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Illustration shows machine copying with vertical 
attachment fitted, and using the two rotary tables 


MODEL FKO8c 
TWO MILLING 
SPINDLES 


Arranged with two angle plates 
for simultaneous reproduction of 
two components 


IMMEDIATE DELIVERY 


ALSO AVAILABLE FOR IMMEDIATE 
DELIVERY MODEL FKL8b 











i e- ¥ 
Table, 2 Rotary Tables ses ... 27}$in. dia. 
Longitudinal Table Traverse (automatic) ee ... 39fin. 
Transverse movement of slide ron ase vee | Ants 
Vertical travel of spindle head se a ... 3bgin. 
j Spindle Speeds (8) e es bes es ... 70 to 800 or 
i , EXCLUSIVE DISTRIBUTORS 335 to 3,600 r.p.m. 
IN THE UNITED KINGDOM -~- Feeds (8) 
q Longitudinal Table Feed (per min.) ... ais ... 25/32in. to 8jin. 
P Spindle Vertical Feed (per min. Ke 4 ... 17/32in. to Sfin. 
Net weight approx. ... Be ee ... 9} tons 














MACHINE TOOL COMPANY LIMITED 


RIGHT OPPOSITE NORTH ACTON STATION 
172-178 VICTORIA ROAD + ACTON * LONDON W3 -: Telephone ACORN 5555 
Midlands Office and Showrooms: 1075 Kingsbury Road, Birmingham, 24 NRP 


by 
er 
















Institution of Production Engineers Journal 


Tw 


Do your operators a good 

turn by providing them with Osborn 
cutting tools and you will do 
yourself a good turn by increasing 
efficiency and output. 

An extensive range of lathe and 
planer tools in solid or butt-welded 
high-speed steel and ‘Osbornite’ 
hard metal, together with toolholder 
bits, are produced throughout, from 
raw material to finished product, 


within the same organization. 


* Comprehensive stocks 
constantly maintained 


Mi U SHET brands 


$.0.8.V. a 
OSBORNITE 


& CO., LIMITED. 


> @ Ry Sx, eS Geer Fee 8 ek. 


unders * Engineers’ Toolmakers 





surnal 








Stepless speed variation 
over a9 to | output speed 
range (1/3 to 3 times the 
input speed). 

Constant horse-power 
transmitted throughout 
the speed range. 


Flange mounted motors 
(when required) giving 
output speeds from 320 to 
2880 r.p.m. and from 480 
to 4320 r.p.m. 

Output speeds as low as 3 
to 27 r.p.m. can be obtained 


3 h.p. motorised 
variator 


with flange mounted 
Reduction Gears. Special 
units are available for even 
lower output speeds. 
Exceptionally light, sensitive 
and accurate control of speed 


COUR 


VARIABLE SPEED GEARS 











Co-axial input and output 
shafts which rotate in the 
same direction. 

Service reliability resulting 
from a simple design 
manufactured to high precision 


limits. 


Compactness, with consequent 
ease of mounting as an integral 
part of a machine. 

Vibrationless and silent 
performance. 

Standard range 1/33 h.p. to ISh.p. 
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aa why pick on us? 


We’re just the type for Imperial Typewriters. 
They picked on us to cast the aluminium 
side plates for their new typewriter because 





they knew we’d do it quickly, cheaply and well. 





Imperial Typewriters are just the type for us. 
They wanted quantity production of the type 
of casting for which we are well equipped. If that’s 
the type of job you want done — pick on us. 





the whole in one 


BRITISH DIE CASTING AND ENGINEERING CO. LTD. 
EDWARD ROAD - NEW BARNET - HERTS - TEL: BARNET 9211 
ALSO AT WEST CHIRTON TRADING ESTATE - NORTH SHIELDS 
NORTHUMBERLAND - NORTH SHIELDS 2100 
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discoveries of the Bronze Age 


.... That there is a PARSONS, IMMADIUM OR CROTORITE BRONZE 
specification to meet pretty well every demand in modern engineering. 


. .. . that the consistent quality of these metals make them highly efficient in 
resisting high temperatures, corrosion and shock. 


. . . » Manganese Bronze and Brass continue to make many discoveries which produce 
alloys of undoubted efficiency. 


IN EXTRUDED RODS, BARS, TUBES AND SECTIONS, AND FORGINGS 
ROLLED SHEETS AND PLATES. 


PARSONS IMMADIUM  § CROTORITE 


MANGANESE BRONZE HIGH TENSILE BRONZE - ALUMINIUM BRONZE 


THE MANGANESE BRONZE AND BRASS COMPANY LIMITED 


HANDFORD WORKS HADLEIGH ROAD IPSWICH - TELEGRAMS BRONZE IPSWICH - TELEPHONE IPSWICH 2127 
2554 
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DeanSmithé Grace 


KEIGHLEY REE CRN 
LIMITED ENGLAND 


TELEPHONE: KEIGHLEY 5261 (7 LINES) TELEX No. $1-123 


PERMANENT ACCURACY 
INTERCHANGEABILITY 
RIGID MOUNTING 


@ RAPID CHANGING 


ing ENGINE LATHE 


Note the spindle bore size, 
and oversize Camlock flange 
on these types: 


13” swing D1-6" 13” hole 
17” swing D1-8" 23” hole 
21” swing D1-11” 33” hole 
25” swing D1-11" 4)” hole 
30” swing D1-11" 43” hole 


eS ge ee ee ee 
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whatever 
your 
product... 


can Offer a | : 
complete service 


> 
406 “7 Cy 





The Birmingham Tool & Gauge Company 
offers an unsurpassed service to an ever- 
increasing number of manufacturers in 
diverse fields of metal working. Although 
primarily manufacturers of special cutting 
tools of every description, both in High 
Speed Steel and Tungsten Carbide, our 
capacity embraces high quality precision 
engineering work and the manufacture of 
jigs, fixtures and inspection gauges. The 
same rigid adherence to meticulous 
standards of quality and finish that has 
always been reflected in our range of cutting 
tools, for which we have been renowned for 
nearly half a century, is now strictly 
observed in our new fields of activity. 
BIRMINGHAM TOOL & GAUGE CO. LTD 


SOHO HILL, HANDSWORTH, BIRMINGHAM 19 
Telephone: NORthern 3344 Telegrams: Relief, Birmingham 19 


London Office: 26 Holborn Viaduct, London, E.C.1 


Telephone: Fleet Street 6454 Telegrams: Birmtool, Cent, London Beardmore 




















New from 4S) 9. 


jig boring and milling machine Mae m@°2,00] om ME Ommm oy! 





Machine power up to 8h.p. 
Increased spindle and quill diameters ensure maximum 


drilling, boring and machining capacity. 


Quill completely retractable. Gives clearance 
of 39?” between table top and spindle end. 


Quill traverse of 12”. 


Preselected spindle speeds. Speed for 
any boring diameter engaged by a single lever. 


Motorised spindle saddle travel. Rapid traverse 


and 4 automatic milling feeds are available. 


built-in 
Power operated draw-in bar clamps tools; oe a d van t a @s 
push button release mechanism ; s —- — ass lint © i 


Automatic tool clamping and releasing. 


operator’s hands left free. 


Rigid design. Low centre of gravity 
and wide base for spindle head 
gives increased precision. 


7 ADVANTAGES ensuring max 


with the minimum of fatigue? 


Société Genevoise Limited f'® 








OPTIONAL AUTOMATIC REPEATING DEVICE 


Production output can be increased substantially 
using the DIR Automatic repeating device, supplied 


as an optional extra. 


6 A r increased pro duction rates The DIR records the co-ordinates of the first workpiece. 


-ed 





ewport Pagnell - 


Thereafter, these co-ordinates can be reproduced 
for subsequent workpieces at the touch of a button. 
At all times the operator is able to confirm 

the settings from the viewing screens, 

so ensuring complete confidence. 

The DIR reproduces the recorded settings 


to an accuracy of -00004’. 
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Bucks - Telephone 460-1-2 
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MOTOR CONTROL GEAR 
for every industrial application 


fe | 





Contactor equipment providing hand-operated speed control of the 
Primary Crusher of Cornelly Quarry of The Steel Company of Wales Ltd 











Main control equipment at Hardham Pumping Station of North-West Sussex Joint Water Board 


For every electric motor 
there is an Allen West starter 











ALLEN WEST & CO LTD BRIGHTON ENGLAND : Telephone: Brighton 23291 + Telegrams: Control, Brighton 
Engineers and Manufacturers of Electric Motor Control Gear and Switchgear 
SUBSIDIARY COMPANIES IN CANADA, SOUTH AFRICA AND RHODESIA : AGENCIES THROUGHOUT THE WORLO 
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Maxam offers a detailed reference book 


on fluid-power equipment 


oe scone sort 
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FREE to Chief Engineers, Methods 
Engineers, Plant Engineers, Designers, 


Draughtsmen, Buyers and Librarians. 


FULL PLANS AND SPECIFICATIONS 
OF MAXAM EQUIPMENT 


Just post the coupon below or write for your copy. 


Take a tip from MAX AM and write in now, for supplies 
are limited and there’s going to be a big demand. 


MAXAM POWER LIMITED 


Camborne, England. Telephone: Camborne 2275 (10 lines) 
44 Brook St., London W.1. Telephone: Hyde Park 9444 
A company in the Holman Group which has branches, 


technical representatives and agents throughout the 
United Kingdom and the world. 











To: MAXAM POWER LIMITED, CAMBORNE, CORNWALL, 
Please send me the new Maxam publication, 166A. 

NAME 

POSITION 

BUSINESS ADDRESS 
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Lower production costs in Engineering 
follow DAWSON automated 
cleaning and degreasing 


The cleaning of metal parts at all stages of manu- 
facture is of vital importance and Dawson automatic 
washing and processing plant, built into the production 
line will give maximum efficiency at lowest 
cost. A wide range of machines is available 
for handling every type of article from 
small intricate parts to large castings or 
double-decker buses. 
If you have a cleaning problem we 
shall be pleased to send one of our 
Technical Advisers to discuss this with you. 





Dawson 


CLEANING & DEGREASING 
PLANT 





Sole Distributors 


DRUMMOND-ASQUITH (SALES) LTD. kine cowaro House, New STREET, BIRMINGHAM 


Telephone : Midland 3431 
Manufacturers : DAWSON BROS. LTD., Gomersal, Leeds. Telephone: Cleckheaton 3422 (5 lines) 
London Works : 406 Roding Lane South, Woodford Green, Essex. Telephone : Wanstead 7777 (4 lines) 
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‘TLOCUT 


NEAT CUTTING OILS 
—used by NORTON MOTORS Ltd 





And users not only of our range of “Ilocut” Neat oils—but “Dixol” 
Soluble oils, too. In fact, the famous Norton company uses 
Wakefield-Dick production oils exclusively. Why do so many 
leading engineering companies specify our production oils ? 


Basically, because their consistently high quality helps to 





get better results. And, hardly less important, because our 
highly skilled production oils engineers are always able 
to help over unfamiliar hurdles. In short, “ know-how ” 


and “service ”. 






WAKEFIELD-DICK INDUSTRIAL OILS LTD - 67 GROSVENOR STREET - LONDON .- W.1 


A MEMBER OF THE WORLD-WIDE WAKEFIELD CASTROL ORGANISATION 
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Fit Wild-Barfield 
furnaces into 


Ee & 
your pro uction line Shaker Heath Furnav 


A Wild-Barfield furnace will bring immediate advantages. It Continuous and batch type furnaces for: 
speeds up production and helps to cut costs by eliminating NORMALISING 


delays and wasteful handling. Built to the highest standards of HARDENING 
TEMPERING 
GAS CARBURISING 


CARBONITRIDING 
Department is available at all times to advise you on your BRIGHT ANNEALING 


workmanship, these furnaces offer consistent results and 


minimum maintenance. The Wild-Barfield Research 


heat-treatment problems. and other applications 


ELECTRIC 


tid) FOR ALL HEAT-TREATMENT PURPOSES 


FURNACES 


WILD-BARFIELD ELECTRIC FURNACES LIMITED 


ELECFURN WORKS, OTTERSPOOL WAY, WATFORD BY-PASS, WATFORD, HERTS. Telephone: Watford 6091 (8 lines) 
WB 6! 
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WM JESSOP & SONS LTD = biases J J SAVILLE & CO LTD 


BRIGHTSIDE WORKS SHEFFIELD TRIUMPH WORKS SHEFFIELD 


ALL ENQUIRIES TO: SMALL TOOL WORKS PORTLAND ST SHEFFIELD 6 TELE 20224 
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How long by your methods? 


This 6” diameter pedal pad forging die was formed in 
twelve hours using the GKN Spark Machine. The 
finished die required no further work before use. 

GKN Electro Erosion simplifies intricate shaping ;— 
makes easy the working of hardened stecls and tung- 
sten carbide. 


A GKN Spark Machine gives a high cutting rate with 


low electrode loss and a good surface finish for dies, 
moulds, press tools, and form tools of a difficult and 
intricate nature. Its operation is safe, simple, speedy, 
and accurate. 

Further details of the GKN Spark Machine and its 
many advantages can be obtained without obligation 


from Welsh Metal Industries or Sales Agents. 


KKM] spark machine 


DESIGNED BY THE GKN RESEARCH LABORATORY 


Manufactured by 


WELSH METAL INDUSTRIES LTD. Caerphilly, Glamorganshire 


Sales Agents 


M. CGC. Layton Limited. 96-98 Victoria Street, London, S.W.1 
Rudkin & Riley Limited, Cyprus Road, Aylestone, Leicester 





nana! The Institution of Production Engineers Journal 


a ae oe! Fy my. 
pa 
so, é 

















With this rush 
job coming up 
I must get hold of 
the taps, dies and 
gauges straightaway. 
Get an order off to 
Harris Tools 
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Someone once said ; 
‘* Money is like time — 


use it or lose it! ’”’ 


That goes for us piece-workers too. 


Give us the chance to earn more 


by producing more, and we pay 


dividends. 


4g 


Ay 


Companies investing in a realistic plant 
replacement policy find their reward in 
higher consistent output, keen and contented 
workpeople, and bigger profits. 


When the machines in question are boring 
mills as popular as the Webster & Bennett, 
they are prepared to order well in advance. 
This is one of the reasons why we can seldom 
offer machines for early delivery. 


Ought you to see about a replacement order 
now ? 


W L FH 6 HO |C OA 
SW W SF 6 Hf Gil GC 
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| WEBSTER & BENNETT LTD., COVENTRY, ENGLAND 
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TRIUMPHS OF SHELL RESEARCH...3 


In entry-go at Bradwell... 


e crucial points of the high pressure CO, coolant and the blower manufacturers. In the course of much 
ircuit at Bradwell will be the blower shaft seals. fundamental research, a wide range of oils was 
Every minute of every working day Shell APL blower subjected to vapour pressure and gas solubility tests in 
iil will guard these escape points—being continually the laboratory. Selected oils from this range were used 
bumped into the seals and bearings, led away, purified in the bearings and seals of a blower rig. In 1956, after 
Becirculated. four years of research, the finished product joined the 

I This very remarkable oil presents a two-way seal. Shell Atomic Power Lubricants range—marketed 
Dutwards, there is a minimum CO. loss as the oil has under the name of Shell APL 729. This oil has been 


*Tthe lowest possible gas solubility. Inwards, in spite '" US® at Calder Hall since the autumn of 1956. 
“fof the heat of the gas, oil vapour contamination is The moral of the story is that Shell research is 
negligible thanks to the extremely low vapour pressure supremely applicational. The Centre at Thornton 
of the oil. is always ready to work with even the most specialised 
The research that went into APL blower oil is sectors of industry to produce the right oil for the job. 
haracteristic of the way Shell set about doing things. | If you and your organisation have any major lubrica- 
lt was conducted at Shell’s Research Centre at tion problem it pays to get in touch with your local 
thornton in close collaboration with the U.K. A.E.A. — distributor of Shell Industrial Lubricants. 





The Research Story 


Though the sealing action demanded of Shell blower 
oil is common in other industrial equipment such as 
hydrogen-cooled alternators, there were quite a few 
additional problems. It was necessary for the oil to 
have long life, low vapour pressure, low gas solu- 
bility, good thermal stability and high film strength 
—to be able to withstand high temperatures and 
to be resistant to all kinds of corrosive influences, 
including carbonic acid. The crux of the research 
was to combine all the above requirements into 
one oil, in order to minimise back diffusion of 
molecules which would contaminate the reactor. 



































BRADWELL NUCLEAR POWER STATION, AN ARTIST’S IMPRESSION. 


“7 of ATOMIC POWER LUBRICANTS 
: Ww another proof of Shell leadership in lubrication 














5,000 TONS OF 
BRIGHT STEEL 

are always available 

at our main warehouse 
at Usaspead Corner 
for immediate delivery. 
Avoid delays by using 
the Macready Service. 
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MR. STEEL’S 
NEW 
WAREHOUSE 
FOR 

CARBON 

& ALLOY 
STEELS 


Macready’s Metal Company Ltd. has this additional special warehouse at 

King’s Cross devoted to the supply of Carbon and Alloy Steels. 

Very large stocks are held and the warehouse is completely equipped with the modern 
facilities required to maintain the quick delivery service for which Macready’s are famous. 


Production delays are eliminated when you use Macready’s. 


MACREADY’S METAL COMPANY LTD. 


USASPEAD CORNER - PENTONVILLE ROAD LONDON N.I 
Telephone : TERminus 7060 (20 lines). Telegrams : Usaspead, London, Telex. Telex No.: 22788. 











This is an example of All-Welded Machine 


Bed Plates manufactured by this Company. 


The photographs show how well the 


complications of modern machine practice can 


be overcome by this modern method, 


resulting in great economies. 


460 MANCHESTER RD. BOLTON Phone BOLTON 4020 (3 LINES) 


ALL WELDED MACHINE BED PLATE 


We can profile cut any 
shape in mild steel from 
4” to 6” in thickness. 
Our products are clean 
cut and necessitate the 
minimum of machining 
and finishing. They make 
for large economies in 
reducing the number of 
operations. Send your 
enquiries to :- 
FABRICATED BED PLATE 


TELEGRAMS ‘WAGON’ BOLTON 
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ducting ... storage tanks ... mild steel fabrications etc. 
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The 
Annual Dinner 


The Annual Dinner of the Institution was held at the Dorchester 
Hotel, London, on Wednesday, 29th October, 1958, and was 
attended by over 500 members and guests. The President of the 
Institution, The Rt. Hon. The Earl of Halsbury, F.R.I.C., 
F.Inst.P., M.1.Prod.E., was in the Chair, and the principal guest 
was Sir William Black, Chairman of the National Research 
Development Corporation. 


During the evening the annual awards of the Institution were 
announced by the President and presentations were made by Sir 
William Black. 


The President, in proposing the toast of “The Guests”’, said :- 


HE year recently ended has been characterised more by a great deal of 

honest spade-work rather than by anything spectacular or revolutionary. The 

most important long-term event in the course of the Institution’s year has 
been the finalising of our new examination scheme which will come into operation in 
1960. This will, as it were, set the coping stone of the academic edifice which we 
have been building for so long. 


Another solid job of work we have completed is the report of the Research 
Committee on Quality in Industry. I am glad to say that this Report was published 
in July of this year, and was favourably received by the national and technical Press. 


In addition to the jobs which have been completed we have started some new 
ones. One, which I am sure will be very popular among Sectional and Regional 
Committees, is an inquest on the organisation and methods of our own Regional and 
Headquarters organisation! We have always felt it incumbent upon ourselves to 
practise what we preach, lest the old cry of “ Physician, heal thyself” should taunt 
Headquarters ! We have not had such an inquest for about eight years, since in fact 
we instituted what has now become known as the Burke Committee. We feel it is 
high time to check up on the general health of the patient and make sure that all 
is well. 


raising the level of the best 


For my part, I have had a busy and very instructive year on the affairs of the 
Institution. As usual this has taken me round the country quite a lot, visiting Sections 
and Regions ~ of course, on each occasion lavish entertainment has been provided 
by my hosts. IT should like to take this opportunity of thanking them for all the 
trouble they have taken in organising those visits, because invariably arrangements 
have been made for me to see the best examples of production engineering in any 
district that I have visited. This, together with my ordinary job at the National 
Research Development Corporation, has given me a wonderful ringside seat from 
which to see production engineering techniques. I cannot help thinking what a 
wonderful collection of industries and factories we should have in this country if the 
standard of the average was up to the standard of the best. In fact, that might 
almost be regarded as Britain’s problem in a nutshell — raising the average to the 
level of the best. 
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That, of course, is not a production engineering 


problem. It is a_ sociological and economic 
problem. We can but display techniques, and if 
people will not use them there is nothing a 
production engineer can do. I expect many of you, 
like myself, read a feature article in the Daily 
Telegraph this morning about the demarcation 
problem in the shipbuilding industry. It would 
have made one laugh if it had not made one want to 
weep. But there is nothing that we as production 
engineers can do about that. It is a social situation 
and not a production engineering situation. Our 
problems are not those of raising the standard of the 
average to that of the best, but of raising the level of 
the best. That is where production engineering 
research must be directed. 

In this connection two problems have struck me 
rather forcibly in the course of my various visits to 
factories during the last two years. Each seems 
to be a challenge of some kind to the production 
engineer. 

The first is the transformation in production tech- 
niques which occurs between production to sub- 
assembly stage and production to the finished product 
stage in certain classes of manufacture. The auto- 
mobile industry has solved this problem. Optional 
extras, such as power steering, or automatic gear 
change, together with alternative colour schemes, give 
the customer a very real selection and do not interfere 
with flow production in such a way as to raise costs. 
But there are other classes of manufacture where this 
problem has not been solved. They affect industries 
making, for example, automatic telephone exchanges, 
typewriters, invoicing equipment, and the whole range 
of punched card handling equipment. In these cases 
the customer wants more selective specification than 
the manufacturers can give, except at the very heavy 
price of interfering with flow assembly methods. 

In the production of a large invoicing machine, 
variation of type must represent the same production 
problem as varying the colours of motor-cars on the 
assembly line, But you cannot so easily incorporate 
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The Rt. Hon. The Earl of Halsbury, F.R.I.C., F.inst.P., 

M.I.Prod.E., President of the Institution (left), greets the 

principal guest, Sir William Black, Chairman of The National 
Research Development Corporation. 


an extra adding register. Its provision means drastic 
modification of the chassis, and transforms the 
character of production. 


Extending the methods which have been used in 
the automobile industry to cover other products 
seems to be an outstanding challenge to production 
engineers. It is a challenge which has not yet been 
met by any kind of answer. I do not suppose that the 
answer will be found only on the machine shop floor. 
It must be an answer found jointly by the concerted 
efforts of the designer, the economist and the 
production engineer. 


The other problem which has forced itself on my 
attention during the course of the year is the relative 
slowness with which industry is reacting to new 
methods of electro-mechanical metrology which are 
coming into being as a result of pioneering work in 
the optical division of the National Physical 
Laboratory. I believe that the seeds of a great 
revolution in engineering metrology have been sown. 
Engineering metrology was one of the issues on which 
the founders of this Institution decided to go out into 
the wilderness to face the hazards of founding a 
new profession. Advances in engineering metrology, 
therefore, are not matters to which any production 
engineer can be indifferent. These new techniques 
give us the possibility for the first time of manu- 
facturing really perfect gears and really perfect screws 
by mass production methods. 


signs of the times 


It seems to me to be a slightly sinister sign of the 
times that when the Ministry of Supply sought con- 
tractors with whom to commission the construction 
of a machine using these new methods, their selection 
fell upon a firm outside the machine tool industry. 
I would feel much happier if it had fallen to a firm 
inside the industry. There is another slightly sinister 
indication that all is not well. When one of 
our leading electronic and control engineering 
firms sought a machine tool firm with which 
to associate for the purpose of producing 
electronically-controlled machine tools, their selection 
fell upon the subsidiary of an American 
concern rather than a British concern. I recommend 
those two signs of the times for very serious con- 
sideration. 
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It is often said that we are original in invention 
but slow in development and execution. My own 
experience is that the fault for this lies as much at the 
door of the consumer as at the door of the producer, 
because the pioneer producer is helpless without 
support from the pioneer consumer. The latter is the 
man who will buy, use and try out a new product to 
see how it works. He will not ask his accountant to 
prove to him forthwith that it will show a profit. No 
one will make pioneer goods for stock. If consumers 
will not place orders for new products then there is 
nothing that the pioneer producer can do about it. 
In this connection, it seems to be important not to 
ask too many questions prematurely about what a 
piece of revolutionary equipment will do. I have had 
the privilege of a ringside seat at the councils of those 
who are engaged in developing the new and very fast 
electrical calculating machines known as computers 
and this has given me many opportunities to study 
right and wrong attitudes to them. I can 
remember an occasion when I went up to one of 
the main producing centres of a big group, accom- 
panied by my host who was a member of the main 


‘board of the group. In my presence he asked the 


general manager of the regional producing centre 
what had been done about a six months’ old 
directive to acquire a computer. “* Well”, 
replied the regional manager, “we have here 
a list of computers whose performance we are 
studying, but it is very difficult to make a 
precise assessment as to the different merits of one 
machine and another.” My host then pointed to 
the first name on the list and said: “Is there any- 
thing wrong with that one?”. “No”, said the 
regional manager, “there is nothing actually wrong, 
but ...”. “But me no buts”, retorted my host, 
‘you are to order that one on Monday unless you 
can think of something better in the interim. I want 
to find out what it will do.” That is the only 
possible attitude towards revolutionary equipment. 
I hope you will forgive me for using this opportunity 
to talk of these matters, but they seem to be of 
importance. 

I will now return to my business which is to 
propose the health of our Guest of Honour, Sir 
William Black. Sir William is my Chairman at the 
National Research Development Corporation, a post 
which he was offered and accepted some 15 months 
ago. It did not take us more than the length 
of one board meeting to become friends. We 
have been told for a long time past that 
British technical education must be terrible because 
the Russian variety is so marvellous. The only dis- 
cordant note in an otherwise unanimous consensus of 


The Rt. Hon. The Lord Hives, C.H., M.B.E., receives from 
Sir William Black an Award for The Viscount Nuffield 
Paper, 1957. 








opinion seems to have come from Mr. K, who has 
recently announced that much of Russian education 
is phoney. Large numbers of students have 
accordingly been sent off to factories to learn what 
practical engineering means. May be our system of 
education is not quite so bad as its critics allege. 
Perhaps a system which has carried Sir William from 
an apprenticeship in Barrow to the Managing 
Directorship of A.C.V. and the Chairmanship of 
A.C.V. Sales has something to recommend it after all. 

In addition to his positions in the field of manu- 
facture he has won distinction for public work in 
many fields: in the S.M.M. & T., for example 
where he has held most of the offices up to and 
including that of President; in the Motor Industries 
Research Association of whose Council he was a 
founder member; as a director of Suez Contractors 
Limited, which carried so heavy a_ burden of 
responsibility in recent years; and finally as Chairman 
of the National Research Development Corporation 
to which he was appointed in that — for me — 
happy hour when our paths first crossed. 

I give you the toast of our guests, coupled with the 
name of our Guest of Honour, Sir William Black. 


Sir William Black, in response, said : 
M*Y I first discharge my official duties and thank 


you on behalf of all your guests for the warmth of 
your welcome and your great generosity this evening. 
Especially may I thank you, Mr. President, for the 
very kindly and flattering things you said about me. 
I may remind you of those some time in the future! 
You have referred to our work in the National 
Research Development Corporation — an association 
which I have enjoyed very much. I feel that we 
labour together in that connection on a worthwhile 
task. 































development of ideas 


I should like to take advantage of this opportunity 
with so many prominent industrialists present to 
touch very briefly on one aspect of the work of the 
Corporation which I do not think is widely 
appreciated. We have funds available which we can 
allocate in the form of risk capital in helping to 
develop and to exploit ideas and inventions which 
might otherwise lie dormant. I am not only referring 
to the lunatic fringe ! 


I believe that had the Corporation been in existence 
between the Wars, and had we taken up Whittle’s jet 
engine which was well within our compass, we might 
have won the War a year sooner. We are, of course, 
using Government money, and our remit in the long 
run is to be self-supporting. Therefore, if we go into 
partnership with an inventor, we do so on a business 
footing. If the invention is a flop, we lose our money. 
On the other hand, if it succeeds, we want our pound 
of flesh. 

As I look round this gathering, and a sea of 
friendly faces, I am reminded of the day when I left 
my north country home town to seek fame and 
fortune in London, where I thought there would be 
less competition! An old friend saw me off, and he 
happened to be a coal merchant. As he bade me 
goodbye, he said: “ Try and make friends of people 
you meet in business”. “But”, he continued, “if 
you do business with friends, be very careful.” Then 
he added : “ You have always bought your coal from 
me and because you were a friend of mine I always 
knocked 5°/, off your bill, but because I was a friend 
of yours I only delivered 19 cwt. instead of a ton”! 
I am quite sure there is a moral in that somewhere. 


setting the pace 

We in the Research Development Corporation have 
other points of contact with you, both direct and 
through the Research Association. Today we live in 
an exciting and challenging age. The engineer is very 
definitely setting the pace of civilisation. Whether the 
ultimate result will benefit mankind remains to be 
seen. It may yet send us to destruction. If we 
remember that for thousands of years the highest 
speed which man could attain was governed by that 
of the horse, and when we reflect that in the short 
period of approximately a generation the fantastic 
speeds which are now being attained are being looked 
upon as commonplace, I find it frightening. Ver, 
soon one will be able to see a friend off at London 
Airport just after midnight, and will hear that friend 
say: “I will ring you when we get to New York 
yesterday ”! 

In all spheres technical progress gathers momentum. 
I have referred to transport, because that is a branch 
of engineering with which I am most directly 
connected; but advancement in other spheres is 
equally great. I recently visited Harwell and met 
some of the new scientists who amazed me by the way 
they accept as commonplace staggering new basic 
conceptions. One of them when discussing a certain 
plant said: “It is not very efficient. We get only a 
small proportion of the energy we put in, but we have 





only 5,000,000° temperature in the core. Once we 
get 100,000,000° this will be easy”! To me there is 
no difference between 5,000,000° and 100,000,000° of 
heat. I feel like the fitter when he was first introduced 
to the decimal system. He turned to his mate and 
said : “ Bill, how many thousandths are there in an 
inch ?” “Blimey”, replied Bill, “ millions ” ! 


forging ahead 


The Institution which you, Sir, adorn, is very 
definitely in the van of progress. Your members must 
and do keep looking ahead. One cannot imagine 
production engineering taking a backward facing 
seat in the train. That will be left to the accountants ! 


To get back to this question of engineering, there 
is no doubt that the international rat race is on and 
the devil take the hindmost! Our country with its 
sparse resources in primary products must get in the 
vanguard. Already international competition is fierce, 
and as the Iron Curtain lifts it will become much 
more fierce. We have no choice but to continue as an 
industrial and a trading nation. The old days when 
our forefathers were building up our greatness are 
gone forever. However attractive the age of elegance 
may have been when viewed in retrospect, and how- 
ever desirable the advancement of fine arts may be, 
it is my contention that the best brains of the country 
should now be steered towards science and industry. 
I feel there is still a tendency at some of our best 
schools for promising students to be directed away 
from the practical subjects. 


Your Institution does a great deal to stimulate the 
advancement of knowledge of production problems 
among the up-and-coming generation. I would ven- 
ture to suggest that the high status now held by the 
production engineer is largely due to the work of the 
Council and members of your Institution. You also 
provide a wonderful opportunity for the interchange 
of ideas between specialists, and how we all love to 


talk shop! 


importance of simplification 

I think I have indicated clearly that I am an 
admirer of your work. Perhaps, therefore, I can 
venture to strike a mild note of criticism. Today the 
cost of tooling up any new project is a major factor 
in any industrialist’s budget. It may even become 
prohibitive. In any type of manufacture it is 
tremendously valuable to maintain a degree of 
flexibility, so as more readily to take advantage of 
changing world conditions. If production costs con- 
tinue to rise at their present rate, we are in danger 
of becoming bogged down and immobile. I suggest 
that some of your production genius should be 
channelled towards simplifying, hence cheapening, 
the remarkable plant and equipment which many of 
you create, otherwise you may drive some of us back 
to the pick and shovel mentality. Perhaps I should 
have said the knife and fork mentality which is a 
hetter simile this evening, because it is not an occasion 
upon which costs of production should raise their 
ugly heads! 
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Lord Halsbury receives from Mr. H.E. Honer, Hon.M.|.Prod.E., 
a bound volume of correspondence relating to the foundation 
of the Institution. 


I hope I have not transgressed from your laudable 
desire to keep down the number of words per square 
meal! If the only purpose of your Institution was 
your Annual Dinner, 1 for one would say you 
have fully justified your existence ! 

On behalf of all your guests, thank you very much. 


PRESENTATIONS 


Sir William Black then presented the Institution’s 
Awards and Medals, as follows :- 


The George Bray Memorial Lecture, 1957 
Dr. V. E. Yarsley 
for his Paper entitled 
“The Fabrication of Plastics ” 


The Sir Alfred Herbert Paper, 1957 
Dr. H. Barrell 
for his Paper entitled 
“The Bases of Measurement ” * 


The Viscount Nuffield Paper, 1957 
The Rt. Hon. The Lord Hives, C.H., M.B.E. 
for his Paper entitled 
“Technical Education for Production Engineers” 


The Lord Sempill Paper, 1958 
Boyd K. Bucey 
for his Paper entitled 
““Manufacturing in the Aeronautic Age” * 


The E. W. Hancock Paper, 1958 
Lewis T. Wright 
for his Paper entitled 
“Human Relations in Industry — Men, Women 
and Work” 


Institution Medal 
For the best Paper presented by a Member, 1956 - 1957 
J. A. Grainger 
for his Paper entitled 
“New Techniques in Sheet Metal Forming” 


Institution Medal 
For the best Paper presented by a non-member, 1956 - 1957 
A. G. Thompson 
for his Paper entitled 
“Measuring and Forecasting Cost Data in Highly 
Variable Production ” 





* These Awards were made in absentia, 





Schofield Travel Scholarship, 1957 
J. D. Parson 


The Lord Austin Prize, 1957 
J. F. Percival 
for his Essay on 
“Education for Technology and Management ” 


Following the presentation of the awards, the 
President accepted, on the Institution’s behalf, a 
bound volume of correspondence relating to the 
foundation of the Institution. This presentation was 
made by Mr. H. E. Honer, as Honorary Member 
and Founder of the Institution, who said : 


the foundation of the Institution 

To you, Sir, as President of The Institution of 
Production Engineers I have the honour and privilege 
of presenting on behalf of the Institution this bound 
volume of correspondence. 

This includes a copy of my original letter dated 
the 17th day of November, 1920 — almost 38 years 
ago. That letter was addressed to the Editor of 
Engineering Production, Manchester, in which I 
stated that reviewing the letters of his correspondents, 
they had with few exceptions proved the necessity for 
an Institution of Production Engineers. 

I stated that to enable this to materialise, I was 
prepared, with the help of those interested, to call a 
meeting to be held at a convenient centre. After 
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further correspondence it was finally arranged for a 
meeting to be held on Saturday the 26th of February, 
1921, at the Cannon Street Hotel. At that meeting, 
which was well attended, after full discussion it was 
resolved that the Institution be founded. 

From then on, men of high intellectual attainments 
have brought influence to bear on its activities. Their 
knowledge and advice in the Council and various 
Committees have built the Institution until today its 
achievements in the field of production and automa- 
tion are acknowledged throughout the engineering 
world. 

In the colleges for further education here in the 
British Isles and the Dominions overseas, students are 
bending to the task of fitting themselves for member- 
ship of their appropriate grade within the Institution. 
How proud we all should be of the success which the 
Institution now enjoys! 

Mr. President, I thank you for the opportunity 
afforded me of making this presentation, and I am 
sure that under your guidance, the deliberations of 
your Council and the various committees, and the 
full support that members throughout the world 
together with the Secretariat and Headquarters staff 
are proud to give, the Institution will go on from 
strength to strength and so live up to the motto which 
is so artistically emblazoned on its notepaper. 


In accepting the volume from Mr. Honer, the 
President said : 


I am sure it would be your wish that I, as your 
President, should take this opportunity of thanking 
our Honorary Member, Mr. Honer, for a number of 
things. First of all, I must thank him for the gift of 
this beautifully bound copy of the documents leading 
up to the foundation of the Institution in which he 
played a leading part. Secondly, I must thank him for 
his generosity and care throughout the years in safe- 
guarding these documents, and for having them 
bound in this beautiful form and presenting them to 
us for custody in the archives of the Institution for as 
long as time may last. 

I am sure that it would also be your wish that 
I should thank him on your behalf for having been 
the man who planted the acorn which grew into 
the oak. As I said in my Presidential Lecture last 
year, “Great oaks from little acorns grow”, and 
it was those who founded the Institution at 
that meeting in the Cannon Street Hotel to whom 
we all owe so much. They, in their turn, owed 
everything to Mr. Honer for having set the ball 
rolling. 

Thank you very much again, Mr. Honer, for all 
your initiative in the past and your generosity in the 
present. 


Mr. H. W. Bowen, O.B.E., Chairman of the 


Institution’s Council, said : 


T is my duty tonight to thank Sir William Black 

not only for his very interesting address but for the 
excellent way in which he presented the awards. 

Sir William Black is, as you know, the Chairman 
of the National Research Development Corporation. 
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Mr. H. W. Bowen, O.B.E., Chairman of Council, making the 
closing address at the Dinner. 


He has told you a great deal about it, but there is one 
thing I particularly admire him for. He is the only 
man I have met for a long time who has been able to 
use Government money on risk without having to do 
anything more than just use it! Whenever I want 
Government money I find it most difficult, even if 
there is no risk attached to it! I congratulate you, 
Sir William Black. I think that is an excellent job in 
itself. 

I think you have not only raised the average to the 
best, as the President so ably put it, but you have 
raised the best to the infinite. That is the best way I 
can put it. May we thank you anyhow, regardless of 
my fun, for the excellent way in which you have 
presented these prizes and, secondly, may we thank 
you for gracing our Dinner with your presence this 
evening. 

I shall not sit down without saying something about 
the presence here of our founder, Mr. H. E. Honer. 
I think it is the highlight of the evening. We have 
here the gentleman who really started this Institution. 
I am sure he never thought when he started it that 
it would become what it is today, but I think that we 
are all extremely proud to have him here. It is a 
wonderful thing in the height of achievement which 
production engineers have reached today to be able 
to have our founder sitting with us at dinner. Thank 
you, Mr. Honer, for coming. We are proud of you; 
we are proud that you are here. We are honoured to 
have you. (Prolonged applause.) 


Mr. Honer, in response, expressed his thanks for 
the very kind words which had been said. It was 
gratifying to him that on such an occasion he found 
he had quite a large number of friends there 
assembled. There was one man present for whom he 
had the utmost regard, and that was Mr. J. D. Scaife. 
Mr. Honer was proud to see him again, and trusted 
that he would be spared for many years to come to 
support the Institution in the manner in which he had 
supported it in the past. (Applause.) 


The proceedings then terminated. 








design and performance of two 


MILLING FORCE DYNAMOMETERS 


a report by 


F. Koenigsberger, D.Sc., M.I.Mech.E., M.|I.Prod.E., 


K. D. Marwaha, M.Sc.Tech., Grad.|. Prod.E., 


and A.J. P. Sabberwal, M.Sc.Tech. 


ITHIN the framework of a research programme 

in which cutting forces during milling 
operations are to be investigated a_ three- 
dimensional (Fig. 1) and a two-dimensional (Fig. 2) 
milling force dynamometer were built and tested. 


On each dynamometer a platform®) carries the 
workpiece) on to which the milling cutter “ exerts 
the cutting force. 


The design of the dynamometers is based on 
suggestions published by the Massachusetts Institute 
of Technology“), Use is made of the existence of 
strain nodes at certain sections of a loaded circular 
ring, which make it possible to separate strain 
measurements under vertical and horizontal loads. 





If a vertical load V is applied to a circular ring 
(Fig. 3) the maximum strain occurs along the hori- 
zontal centre line, whereas points of zero strain are 
located at 39.6° from the vertical. If the ring is 
constrained from rolling and a horizontal force H 
is applied, the strain nodes for this load lie along 
the horizontal centre line, and the nodes for the 
vertical load are strained. 

Hence, under the action of the vertical force V, if 
resistance wire strain gauges are located at the nodes 
mentioned above and shown in Fig. 3, gauges | and 
3 measure tension and gauges 2 and 4 compression. 
When the horizontal force H is applied, gauges 5 
and 7 measure tension, and gauges 6 and 8 com- 
pression. Two Wheatstone Bridge circuits with four 





Fig. 2. 
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Fig. 3. 





active arms in each can then measure two mutually 
perpendicular and simultaneously acting forces with- 
out mutual interference. 

In practice it has been found more suitable to 
substitute circular rings by octagonal ones as these 
are easier to locate and to clamp, especially to prevent 
rolling. The strain gauges, which measure strains 
under a horizontal load, are applied to faces at 45 
and not at 39.6° from the vertical, but this does not 


. 


appear to affect the accuracy beyond permissible 
limits. 


Three-Dimensional Dynamometer 


In the three-dimensional dynamometer (Fig. 1) 
components of the cutting force are measured (Fig. 4) 
in a horizontal plane in two directions at right angles 
to each other (components Ha and Hg) and in a 
vertical direction (component V). Four octagonal 
rings, located as shown in Fig. 4, carry a top plate 
on which the workpiece is held. The rings are fixed 
to a base plate which is itself clamped to the milling 
machine table. The components of any force applied 
to the workpiece can be deduced from the supporting 
forces acting on the four rings. If the horizontal and 
vertical components acting on each ring are measured 
separately, not only the magnitude and direction of 
the resulting force but also its exact position in space 
can be calculated. 

If only the magnitude and direction of the cutting 
force is required, the sum of the vertical components 
acting on the four rings as well as the sum of the 
horizontal components acting on rings 1 and 3 
(Ha: + Has) and of the horizontal components 
measured by rings 2 and 4 (Hge + Hepa) can be 
directly obtained on the measuring instrument by 
connecting the corresponding bridges in series. 


Two-Dimensional Dynamometer 


In many cases the measurement of only two 
components (Fig. 5) in a horizontal direction parallel 
to the feed movement (component H) and in a 
vertical direction (component V), may be required. 
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In the simplified dynamometer (Figs. 2 and 5) 
two half octagonal rings support a rigid bridge piece 
on which the workpiece is clamped. 


Constructional Material 


The choice of material for the measuring spring 
elements (the rings for the three-dimensional dyna- 
mometer and the body of the two-dimensional 
dynamometer) lay between light alloys and steel. 
Light alloys have the advantage of low weight and 
better thermal conductivity. They are also easily 
machinable. Their main disadvantage is the in- 
stability of their physical strength properties, their 
stress-strain relationship not being truly linear and 
hysteresis effects, age-hardening, intercrystalline 
corrosion and creep being associated with many of 
them. As Young’s modulus of steel is constant, mild 
steel was considered a safe and sound choice. It 
offers consistent physical strength properties over 
long periods, is not difficult to machine and corrosion 
prevention under laboratory conditions is manage- 
able. Temperature compensation is allowed for in 
the electrical bridgework. 


Design and Manufacture 


Octagonal Rings 

In the dynamometer shown in Fig. 4, a horizontal 
cutting force component also provides reactions on 
the rings in the vertical direction, the value of these 
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Fig. 4. 


reactions being dependent upon the position of 
application of the force component and upon the 
geometry of the dynamometer. 

The load capacity was therefore determined as 
follows :— 

Maximum vertical component ‘ V ’ of the cutting 
force = 500 lb. 

Maximum horizontal component Ha or Hg of the 
cutting force = 2,500 lb. 

If the vertical component acts directly above one of 
the four rings, that ring would be subjected to a 
vertical force of 500 lb. 

Horizontal component per ring due to either 

2,500 


Ha or Hg = == 625 lb. 
4 

Maximum value of the total vertical reaction if 
both Ha and Hg act simultaneously along the axes 
of a ring = (Ha + Hs) (Fig. 4) 

= 5,000 x § = 3,130 lb. 

(The spacing of the rings was first roughly estimated 
and the values of » and / assumed as 5 in. and 8 in. 
respectively. ) 

Total maximum vertical force which may act on a 
single ring = 3,130 + 500 = 3,630 lb. 
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THREE COMPONENT MILLING DYNAMOMETER 





Fig. 6. 


Strain at 6 = 90° is given by 
0.7VR 


é 





EWt? 
The mean radius was taken as 1.500 in. 
width estimated to be 1.500 in. 


(1) 


and the 


The maximum strain to which the strain gauges 


could be subjected, was taken as 0.001. 
Then from Equation (1), 


0.7. x 3,630 > 1.5 





= 0.001 


30 x 108 x 15> 
0.291 in. 


or t 





The wall thickness of the ring was chosen as 
0.300 in. 

Within the tolerances stated in Fig. 7:— 

1. The four rings have to be identical in bore size. 

2. The wall thickness across each face of the ring 

has to be uniform and all four rings must have 
identical wall thicknesses. 

3. The spigot centre-lines must pass through the 

centre of the bores. 

4. The spigot diameters must be identical. 

The rings were produced from 1? in. thick mild 
steel plate material. After the rings had been flame 
cut to rough form, they were heat-treated at 780°C 
for one hour and quenched in oil, thus ensuring a 
uniform and fine grain structure in the metal. 

Although the spigot diameters of the rings were 
identical to within .001 in., the holes in the top and 
bottom plates of the dynamometer were finished bored 
to suit each spigot in order to obtain the required 
interference fit between the spigots and their locating 
bores. 


Two-Dimensional Dynamometer 


When a straight-teeth cutter, i.e., a cutter with 
zero helix angle, is used and no face cutting occurs, 
the axial force component can be assumed to be 
negligible. For measuring the milling forces under 
such conditions the dynamometer is designed for a 
load capacity of 750 lb. in the horizontal and vertical 
directions. The thickness ‘ t ’ of the ring portions and 
the mean radius were chosen the same as for the 
single ring, while the width ‘b’ was increased to 
2.8 in. 

As far as the strain calculations are concerned 
similar formulae apply as for a single ring. The 
distance between centres has no effect on the strains 
caused by the loads as long as the bending effect of 
the top plate is small. 

1.4 x 750 x 15 





€ = 

: 30 x 10° x 2.8 x 0.09 
~ 2.08 x 10-4 

a eee 1.04 x 10-4 


The stresses corresponding to these strains for steel 
are 6,240 lb./sq. in. and 3,120 lb./sq. in., and are thus 
below the elastic limit of steel. 

The two-dimensional dynamometer was made out 
of one single block of steel which, in order to remove 
residual stresses, was annealed after flame cutting 
and before final machining. 

By machining the whole dynamometer out of one 
block, any unknown effects of clamping spigots or 
bolts are also eliminated. The top portion is suffici- 
ently rigid to keep bending effects so small that the 
distance between the centres of the half rings has no 
effect on the strains measured under load. 


Strain Gauges 


Theoretically, the sensitivity of the dynamometer 
does not depend on the nominal resistance of the 
gauges. However, the maximum permissible current 
through the gauges is limited which, in effect, limits 
the voltage that can be applied to the bridge for a 
particular resistance. If the current is too high, the 
























































ailiie 
































| F t t 
y 
0 878_dig eer. # 
3? "0 | | 
5,* 16 rad > 
‘6dic_ _§ is . 
—<,*~ 3 “ 
s = 
PS 
f 


3° 


4asF 


resistance wire will be over-heated and the adhesive 
will become soft and cause hysteresis and a reduction 
of the gauge factor. The maximum current does not 
differ for gauges of short length (low resistance) or 
long length (high resistance). The latter, however, are 
more sensitive since the bridge can be operated at 
higher voltages. 

The choice of the resistance wire strain gauges was 
largely influenced by their grid size. Small grid 
sizes enable the gauges to be localized in the region 
of strain nodes thus minimizing mutual interference 
of the cutting force components. 

The specification of the gauges is as follows:— 

Nominal resistance R = 120 ohms + 5% (tolerance 

per packet of 10). 

Gauge factor G = approximately 2 

Grid type = flat. 

Dimensions of paper carrier = 30 x 8.5 mm. 

Dimensions of grid 12 x 2.5 mm. 
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Maximum permissible temperature = 70°C. 
Measuring current 10 mA. 
Maximum permissible current = 25 mA. 


After the gauges had been applied and dried, they 
were covered with a layer of beeswax to provide 
against moisture penetration. The whole ring was then 
finally coated with a Tectyle rust preventive plastic 
moisture-proof film. ‘Terminal discs were assembled 
to each ring. The assembly formed a complete unit 
from which strain gauge connections could be easily 


tapped. 
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Electrical Circuits 


An important consideration in the use of resistance 
strain gauges under dynamic conditions is the choice 
between A.C. and D.C. bridge circuits. When very 
long cables are necessary to connect the strain 
gauges to the measuring apparatus, it is often prefer- 
able to use direct current. Cable capacitances do 
not affect the measured result as much with D.C. as 
they do with A.C.; the amount of current drawn from 
the batteries can be controlled more easily and heating 
of the gauges reduced. However, with D.C. care 
must be taken to avoid possible occurrence of thermo- 
electromotive forces and contact potentials. More- 
over, a D.C. amplifier required for amplifying the 
bridge voltage is rather a complicated and costly 
apparatus; an A.C. amplifier, even when designed 
for greater stability, is simpler in construction. In the 
present work a D.C. bridge was used in view of its 
availability. 

The amplifier must have a frequency response much 
higher than the frequency of load variation, and it 
must be free, as far as possible, from drift and noise. 
At the input stage the noise factor of the amplifier 
should be such that the signal to noise ratio should 
be as large as possible. In the case of both dynamo- 
meters the amplifiers were used at highest gain and 
the necessary attenuation obtained by means of the 
oscilloscopes. This was done because the amplifiers 
had the highest stability at the highest gain, and the 
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gain of the overall system could be checked by 
feeding a known voltage for which provision was 
available in the unit itself. 


Three- Dimensional Dynamometer 


The electrical circuit should satisfy the following 
requirements :— 
Independent sensitivity control for each bridge; 
. independent balancing of each bridge; 
. indication of current in each bridge; 
. measurement of the output of each bridge alone 

or the summated output of all relevant bridges; 
. possibility of selecting any of the three compon- 

ents of the cutting force for recording purposes 

whilst cutting is in progress; 

6. provision for an on-off current supply switch. 

The necessity of having an independent sensitivity 
control over each bridge is obvious if its output has to 
be recorded separately. Apart from this, it is a desir- 
able feature even if only the three components of the 
cutting force are to be measured directly. Although 
interference of the reactions due to the horizontal 
components of the cutting force with the true vertical 
component can be greatly reduced by electrically 
cancelling these reactions, complete cancellation is 
possible only if the sensitivity of the bridges is identical. 
Due to variations in the gauge resistances, the gauge 
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factors and some small difference in the rings them- 
selves, slightly different bridge outputs would result 
under equal loads. This would only partially cancel 
the unwanted outputs and would not completely 
eliminate the interdependence of the vertical bridge 
output on the horizontal component—an undesirable 
feature of any dynamometer. Hence a provision 
for equalising the sensitivity of all bridges separately 
becomes important. 

The balancing system for the bridge was designed 
to provide a coarse and a fine control. High stability 
carbon resistors in conjunction with wire-wound 
potentiometers were used to minimise errors due to 
drift, etc. 

The complete electrical circuit shown in Fig. 8 was 
designed to cater for all the requirements listed above. 
Selector switches of the rotary wafer type having a 
contact resistance of less than .003 ohms are used. 
The current in each bridge can be read on a milli- 
ammeter by inserting the jack plug into any of the 
eight monitor sockets. Sensitivity control for the 
bridge is provided by a 50 ohms linear wire-wound 
potentiometer. 

With the moving coil galvanometer, used for 
balancing the bridges, a more accurate balance can 
be achieved than with the oscilloscope. 

By means of the vertical selector switch the 
four vertical bridges can be either connected in 
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series or the output of any of them can be selected. 
The two horizontal selector switches serve a 
similar purpose for the bridges which are sensitive to 
the horizontal components of the cutting force. 
With the circuit selector switch any of the three 
force components can be selected whilst cutting is in 
progress. This is necessary because at the beginning 
of the tests only a single channel oscilloscope was 
available and all three components of the cutting 
force had to be recorded on this channel. 

In subsequent experiments, two  twin-beam 
Solartron type CD.711 oscilloscopes were used 
and instantaneous recording of all three compon- 
ents was obtained. The two cameras for the oscillo- 
scopes were synchronised and controlled by a single 
switch. The circuit selector switch was made 
inoperative. In both cases, a 50 cycle wave on the 
oscilloscope served for timing purposes. 

Sixteen 2-volt Exide accumulators are used 
for the power supply. The output from the 
bridges is amplified 100 times by a Southern 
Instruments Type MR235_ D.C. pre-amplifier 
which is equipped with a drift correction circuit. 
The measured noise level of this amplifier was found 
to be 0.030 mV.r.m.s. referred to input, which is 
just low enough for recording the smallest output 
voltages from the bridges. 

The control panel is so arranged that the wires 
from the strain gauge terminals on each ring are 
conducted through flexible metal conduits to a 
terminal board on which the ring and strain gauge 
numbers are marked for identification. 

Complete electrical screening and earthing of the 
whole system eliminates any pick-up in the signal. 
The electrical connections are enclosed within a 
sheet-metal casing and the battery bay is similarly 
screened. 

The dynamometer and the panel stand which 
contains the amplifiers and the batteries thus form 
compact easily transportable units. The complete 
set-up of the dynamometer with the control panel 
and the recording equipment is shown in Fig. 9. 




















Fig. 10. 
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The sensitivity of the dynamometer depends upon 
the strain gauges and the electrical amplification used. 
As stated earlier, the choice in favour of the 120 ohm 
gauges was entirely influenced by their small grid 
size. If a vertical force V 40 lb. is applied to the 
dynamometer, the total output of the four bridges in 
series can be calculated and from that the shift of the 
trace on the oscilloscope obtained as follows: 

In the bridge (Fig. 10) all four arms are active, and 


e 6Rg 
Co - C4 2 
Rg 
also oRg G.«.Rg 
where G gauge facto 
é strain under the given load 
Rg nominal resistance of the gauge. 
40 
Load on each ring 10 Jb. 
4 
0.7VR 
Strain on each gauge « — 
E Wt? 
0.7 x 10 x 1.5 


Q.0000026. 
30 x 108 io :3 


0.09 


For the resistance wire strain gauges used, 
gaug 
G 2 
"sli 120 ohms 


and R, = R, = R, = R, (unstrained). 
The current chosen for each gauge 12.5 mA. 
e = I, (R, + R, 
= 12.5 x 10% x 120 x 2 3 volts. 
Substituting values in Equation 2 
3 x 2 x 0.0000026 120 x 4 
Cy — &, a 
120 


0.0000624 volts (for all bridges sensi- 
tive to vertical load). 

The pre-amplification used gives a gain of 100. 

Hence the input voltage of C.R.O. = 6.24 mV. 

Now | mV. input to the C.R.O. shifts the trace 
along the Y axis by 0.29 mm. 

Hence the shift of the trace for an input voltage of 
6.24 mV. is 1.8 mm. 

The dynamometer is, therefore, sensitive enough to 
enable a vertical force of 40 lb. to be recorded. 

At first sight it may appear that the sensitivity of 
recording can be improved further if the 
number of strain gauges is increased, e.g., by 
positioning them at A, B and C along the width of 
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the ring (instead of at A alone) as shown in Fig. 11. 
In this case, the number of active gauges in each arm 
of the bridge would be three and the sensitivity could 
be increased three-fold. However, a force acting 
parallel to the axis of the ring would subject gauge C 
to compression and gauge B to tension or vice versa. 
Small variations of the gauge factors and gauge 
resistances, as well as slight inaccuracies in placing 
gauges B and C in relation to the neutral axis would 
therefore result in only partial cancellation of the 
bridge outputs. The result would be a net output due 
to a horizontal force from gauges which should be 
sensitive to a vertical force only, and this would tend 
to introduce an undesirable interference effect in the 
recording of the three components of the cutting 
force. 


Two-Dimensional Dynamometer 


The two bridges for the horizontal and the vertical 
loads are connected as shown in the diagram (Fig. 12). 
The bridge circuits are incorporated in a box. 

Each face of the dynamometer ring carries six 
gauges of 120 ohms. These are connected in series 
so that the overall resistance on each face is 720 ohms, 
























































CALIBRATION EQUIPMENT 








thus increasing the voltage and hence the sensitivity 
sixfold. This is, of course, based on the assumption 
that the stress is uniform over the width of the ring, an 
assumption which, due to the negligible axial 
component of the cutting force, appears permissible. 

It was found that for an overall gain of 135,000, 
i.e., 1,500 from the amplifier and 90 from the oscillo- 
scope, the pick-up and noise level could be considered 
satisfactory. 

The timing marks on the oscilloscope screen are 
obtained by modulating the intensity of the two 
beams of the oscilloscope by means of an oscillator. 
The beams appear dotted and by counting the number 
of dots over a certain period, the time interval, and 
thus the frequency of the particular phenomenon 
can be determined. 

A simple ‘ band elimination’ filter was also de- 
signed to attenuate those harmonics which were in 
the vicinity of the natural frequency. The filter 
allowed, without hindering, waves of frequencies 
outside the eliminated band to pass. 

The filter is arranged between the amplifier and 
the oscilloscope. A terminating resistance ‘ R ’ serves 
for obtaining high attenuation as well as sharp cut-off. 















































































































































Static Calibration 
Three- Dimensional Dynamometer 


A general arrangement of the equipment designed 
for applying a horizontal calibrating load is shown in 
Fig. 13. A weigh bar is connected to the dynamo- 
meter at one end and pulled by a nut and thread 
arrangement at the other. The elongation of the 
weigh bar is recorded by means of a Hounsfield 
extensometer. As the weigh bar had previously been 
calibrated the elongation of the bar gives a measure of 
the applied load. 

The vertical calibrating load is applied by the hand 
feed of the milling machine spindle through a calibrat- 
ing ring. 

Checks were carried out to ensure that the bridges 
sensitive to one component of the cutting force were 
insensitive to forces applied along directions of the 
other two force components. Fig. 14 shows the 
effect of a horizontal force Ha on bridge outputs 
sensitive to components of the cutting force along V 
and Hg. The effect of a vertical force on the bridges 
sensitive to components along Ha and Hg was found 
to be of similar small magnitude. 


Two-Dimensional Dynamometer 


The special calibration rig using dead weights is 
shown in Fig. 15. 

As the amplifier and the gauges take some time to 
stabilise, a current was passed through the gauges 
with the amplifier switch ‘ on’ for about 30 minutes, 
before taking any readings. 

The two bridges were calibrated independently and 
corresponding readings taken on the oscilloscope 
screen. Calibration curves for loading and unloading 
are shown in Fig. 16. 
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Fig. 16. 


The vertical load was applied both 
in the centre and eccentrically on the 
top plate, and it was confirmed that 
the dynamometer worked independent 
of the point of application of the load. 


The amount of cross-interference 
between the two bridges under loads 
was also checked and found to be of the 
order of one to two per cent. 


For a day-to-day check of the calibra- 
tion it was not possible to apply dead 
weights and for this purpose calibration 
resistors were provided. These could 
be switched across one arm of the bridge 
and were initially calibrated by noting 
the amount of out of balance caused 
by each resistor. This out of balance 
was evaluated in terms of load in lb. 
and formed a secondary calibration. 


Dynamic Calibration 
Three- Dimensional Dynamometer 
A vibration generator provided 
sinusoidal excitation. The frequency 
could be increased without changing 
the amplitude of the applied vibration 
and the graph of amplitude output 
against frequency (Fig. 17) shows that 
a constant amplitude output was 
obtained up to a frequency of 50 c/s. 
Above that frequency two small 
peaks appeared at 120 c/s. and 180 c/s. 
and then a major resonant frequency 
at 250 c/s. To confirm that this is the 
natural frequency in the horizontal 
plane, the dynamometer was set into 
vibration by a hammer blow and an 
oscillographic record of the strain gauge 
output was obtained. This also showed 
the natural frequency to be 250 c/s. 
The natural frequency in the vertical 
direction was found to be 650 c/s. 
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The dynamic magnifier D at resonance in the 
horizontal plane calculated from the decay curve was 
found to be 5.042. The value of D = 6 obtained from 
the resonance curve (Fig. 17), being the less favourable 
of the two, is used for all subsequent calculations. 

The existence of the small peaks in the resonance 
curve may be explained by the vibration of those 
parts of the machine structure which were excited at 
their own resonant frequency thereby increasing the 
amplitude of vibration of the dynamometer. 

The machine spindle had so far not contributed to 
the excitation of the dynamometer. The effect of the 
working parts of the machine as a whole (including 
the spindle) upon the dynamometer was investigated 
by putting a plate cam to the machine spindle, the 
cam follower being a roller bearing mounted to the 
top-plate of the dynamometer. A brass liner lightly 
gripped the outer race of the roller bearing and short 
flanges on the liner kept the outer race in position. 
The cam had 24 lobes and their form was nearly 
sinusoidal. With the cam and the follower in position, 
the load on the dynamometer could be easily in- 
creased by traversing the machine table by hand 
against the cam. By rotating the machine spindle 
slowly by hand, the applied load was gauged by the 
maximum shift of the oscilloscope beam. The spindle 
was then allowed to rotate under power at varying 
speeds and the shift of the oscilloscope beam noted. 
It was found that the constant amplitude limit of 
the dynamometer was reduced from 50 cs./sec. to 
35 cs./sec. This appears to indicate that the influence 
of the machine structure could be ignored up to 
nearly 35 cs./sec. for sinusoidal excitation. 
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In practical milling operations, the cutter teeth do 
not, however, impart true sinusoidal vibrations to the 
dynamometer. 


The fluctuation of the milling force as a function of 
time may be approximated to a triangular form in 
which the slope of the two sides depends on the 
geometry of the cutter used and the depth of cut. In 
order to impose the severest conditions upon the 
dynamometer and assess its performance under these 
conditions the drop of the peak force was considered 
a sudden one. The effect of the harmonics upon the 
dynamometer response and the distortion of the 
original waveform can be determined by an analysis 
of the saw-tooth waveform, taking into account 
its harmonics up to and including the seventh. The 
value of the seventh harmonic for a cutter with eight 
teeth and a spindle speed of 270 r.p.m. is 252 c.p.s. 
This is almost synchronous with the natural frequency 
of the dynamometer. 


The purpose of the harmonic analysis was to 

determine the contribution made by each of the seven 

x 

harmonics considered for the function f(x) = — 

Qn 

towards the total amplitude of vibration produced by 
a given forcing frequency. 


The dynamic magnifier D, is given by 
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K = spring constant magnitude. 
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Fig. 21. 


number of teeth in the cutter produces very un- 
favourable conditions. With a helical cutter, the 
force fluctuations are not as abrupt as the saw-tooth 
form analysed above, and conditions will be more 
satisfactory. 


Two- Dimensional Dynamometer 


A pulsating excitation force of fixed amplitude was 
again applied at a variable frequency by means of a 
vibration generator. 

From the resonance curves (Figs. 19 and 20) the 
values of the natural frequencies were obtained, 
because due to low damping these were practically 
equal to the resonance frequencies. 

The slight fluctuations in the working range of the 
resonance curves are again considered due to the 
interference effects of some members of the machine. 

The dynamic magnifier at any frequency is given 
by Equation 3 and is plotted against frequency in 
Fig. 21. 
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The characteristics of the filter (see page 736) were 
tested by passing a known signal at a known frequency 
by means of an oscillator through the filter-amplifier 
combination and noting the output by means of a 
phase-meter. The attenuation constant of the filter 
was found to be very high in the ‘ eliminated bands ’ 
and negligible in the ‘ transmitted bands’ (Fig. 22). 
When not required, the filter can be by-passed and 
the signal taken straight to the oscilloscope. 


The dynamic magnifier relationship shows that 
up to about 75 cs./sec., i.e., about a quarter of the 
natural frequency, the output signal under the har- 
monic force is magnified less than about five per cent. 
Responses with and without the filter were plotted 
against frequencies corresponding to a cutter with 
14 teeth revolving at 50, 250, 350, 450, 550 and 
750 r.p.m., ie., 11.6, 58.4, 81.7, 105, 128.3 and 
175 c.p.s. When the dynamic magnification became 
too high, the signal was passed through the filter 
so that the higher harmonics were attenuated and 


Fig. 23. 
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these tests plotted against the middle chip thickness 
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n = r.p.m. of machine spindle. 
Z =} number of teeth of cutter. 
a = depth of cut. 

d = diameter of cutter. 


2. Tests on Light Alloy 
Two-dimensional dynamometer. 
Material cut — Light Alloy “ Noral 26 S.W.P.” 
(28 tons/sq. in. U.T.S.) 
Milling cutter — Standard High Speed Steel 
Side and Face Slab Cutter 
(see Fig. 2). 
Diameter—4 in. 
Width—{ in. 
Number of teeth—14. 
Rake angle—10°. 
Primary clearance—1°. 
Helix angle—0°. 
Eccentricity + 0.0002 in. 
From results of tests with spindle speeds of 74, 93, 
125, 186, 232, 310, 465, 580 and 775 r.p.m., and feeds 
of 14, 3}, 44%, 6 and 8 in. per minute and depths of 
cut of 0.05 in., 0.10 in., 0.15 in., 0.20 in. and 0.25 in. 
the average specific cutting force values plotted 
against tle middle chip thickness in a log-log system 
are shown in Fig. 25. 
The cutting forces, and hence the energy values, 
grow as the cutting edges become worn and this may 
happen even if only one of the teeth becomes dull. 
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After a certain number of tests the specific cutting 
force values appeared to lie on a steeper line (see 
Fig. 25). It was assumed that this was due to a 
decrease in the sharpness of some or all of the teeth of 
the cutter. 

This assumption appears to be justified, because 
after the cutter was reground and the tests were 
repeated the results fell within the range of the curve 
drawn for the original tests. 

With increasing chip thickness, the effect of dulling 
was less pronounced and hence it may be suggested 
that the energy values with thick chips are less 
affected by variation in cutter sharpness than those 
with thin chips. 

Tests with 0.23% carbon steel (30 tons/sq. in. 
U.T.S.) carried out at spindle speeds of 38, 50, 74, 
93, 125, 186 r.p.m., depths of cut of 0.05 in., 0. “g in., 
0. 15 j in., 0.20 in. and 0.25 in. and feeds of 3 +8, 14, 
1}, 28, "33 and 4, in. per minute showed average 
specific cutting forces in remarkable agreement with 
results of tests with a helical tooth cutter (helix angle 
50°) published in 1931 by Schlesinger* (Fig. 26). 

For this reason, tests using the three-dimensional 
dynamometer were carried out with a helical cutter 
on the before-mentioned light alloy. 

Milling cutter specifications: 


Cutter diameter — 3 in. 
Width of the cutter — 3 in. 
Rake angle — 7. 
Helix angle — 45°. 


The values of the tangential component were found 
by resolving the forces in the appropriate directions. 
The values of the specific cutting pressure 
appear to be slightly lower for the case of 
a helical cutter than those found for that of the 
straight teeth cutter (Fig. 26). The difference does 
(concluded on page 769) 
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Ee order to be desirable, a product must satisfy 
a particular need, fulfil its function efficiently, and 
attain an acceptable standard of quality. ‘To be 
successful, however, it must also be produced at a cost 
which is well within the financial means of its 
potential market. 

The steadily rising costs of material and labour 
have long focussed a great deal of attention on proper 
material selection and on higher manufacturing 
efficiency. While the design departments of many 
concerns have been instructed to concentrate on 
reducing the material content of their products, the 
manufacturing divisions have developed more effective 
production methods. ‘The phenomenal growth of 
interest in work study and production engineering 
since the War is an indication of the emphasis placed 
on improving manufacturing efficiency. 

More recently, however, there has also been an 
increasing recognition of the fact that production 
costs are as dependent cn good design for production, 
as they are on material economy and manufacturing 
competence. This has been realised in the United 
States sooner and more widely than in Britain, as is 
indicated in the British Productivity Council Report 
on “Design for Production ”. 

While it is logical that a thorough attack on costs 
should begin at the earliest design stages of product 
development, it is unfortunately true that most 
engineers and draughtsmen have hitherto had little 
experience or formal training in the factors which 
affect manufacturing costs. As a result, many design 
decisions which have a profound effect on product 
costs may be based on out-dated experience and 
opinion. ‘This sad state of affairs is due to two 
causes :- 


(i) the traditional preoccupation of technical 
departments with performance and quality, and 


(ii) a lack of up-to-date facts and ready sources of 
information on which the designers may draw. 


743 














{ must emphasise that this is not intended to suggest 
that designers are in any way unwilling to consider 
costs; in many cases they are unable to do so 
effectively. 


The problem of ensuring competent design for 
production has been tackled by leading companies in 
a variety of ways; most of these consist of some form 
of committee or team at which management, design, 
production and sometimes commercial groups are 
represented. These committees meet regularly to co- 
ordinate the requirements of all these groups with the 
object of securing the proper balance between 
performance and costs. 


While these methods ease the problem, in most 
cases they do not solve it fully. Companies employing 
these procedures have found that potential for further 
cost-reduction still exists. L. D. Miles, Manager of the 
Value Analysis Service Section of the General Electric 
Company of America, read a Paper before the 
American Society of Mechanical Engineers, in 1953, 
in which he stated 2 :- 


“On the average, one-fourth of manufacturing 
cost is unnecessary. The extra cost continues 
because of patterns and habits of thought, 
because of personal limitations, because of the 
difficulties in promptly disseminating ideas, and 
because today’s thinking is based upon yesterday’s 
knowledge.” 


This rather sweeping statement may be an expression 
of opinion, but it was based, at the time of speaking, 
on six years’ specialist cost-reduction activities which 
were saving General Electric literally millions of 
dollars annually. Bruce Payne, the President of the 
Society for the Advancement of Management, made a 
similar statement at about the same time 3 :- 


“ Practically every company in the United States 
today can cut its cost of production at least 10°/,. 
Actually, most companies, whether large or small, 
new or old, in high profit industries or low, 
could cut their costs a great deal more — 15%/, 
25°/, or 40°/, —- and in not too long a time.” 


One way in which this cost reduction can be 
approached is through Value Analysis. The name has 
been adopted by the General Electric Company of 
America, to describe a specialist activity whose aim is 
to secure equal or better quality of the product at the 
minimum cost. Other companies have either followed 
this example or developed similar activities on their 
own. All claim a high degree of success. 


This Paper sets out to define what Value Analysis 
is, to describe how it functions and what it has 
achieved. It is based on an investigation which the 
author carried out for the Department of Engineering 
Production at Birmingham University. The investiga- 
tion cevered the practice adopted by four American 
and three British organisations of different sizes, in 
the engineering and allied industries. 
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Before describing in detail what Value Analysis is 
and what it can and does do, I think it may be of 
interest to consider a few examples of what has been 
achieved in several organisations by the use of this 
technique :- 


(i) The General Electric Company of America, as 
I have already indicated, has been saving 
several million dollars annually, over the last 
10 years. 


(ii) The United States Navy, which established a 
Value Analysis Department three or four years 
ago, saved over $18,000,000 in the first year and 
greater amounts since. 


(iii) Caterpillar Tractor Company is saving some- 
thing like $1,500,000 annually. 


(iv) A smaller Company, The A. C. Gilbert 
Company, manufacturers of _ electrical, 
mechanical and chemical toys, employing some 
2,000 people, claim to be saving over $100,000 
per year. 


(v) In Great Britain, The Joseph Lucas (Electrical) 
Co. Ltd. reports savings of between £70,000 to 
£100,000 annually. 


(vi) In the General Electric Co. Ltd., at Witton, 
during the last year of fairly intensive applica- 
tion of this technique in the Fraction Horse 
Power Motor Factory, savings have been 
achieved which are, at the moment, running at 
the rate of £37,000 a year, and this on products 
which, in the most part, had already been well 
designed for production. 


These and other organisations report a return on 
the investment made in Value Analysis, of something 
between 10 to 1 and 20 to 1. 


The investment consists, for instance :- 


(i) in the case of General Electric of America, of a 
Central Value Analysis Section of seven 
specialists, and Value Analysis Units in 38 of 
its 130 factories, staffed by a total of 84 
engineers. In addition, over 3,000 engineers 
have been trained in Value Analysis techniques 
since 1952 in frequent three-week courses run 
by the central section. 


(ii) The U.S. Navy has a central section of 12 
engineers and field units in all the 11 naval 
shipyards staffed by 55 engineers. 


(li) The A. C. Gilbert Co. employs four engineers 
on Value Analysis. 


(iv) Joseph Lucas and the F.H.P. Works of the 
aid of only one Value Analyst apiece. 


These results are spectacular, but it is hoped they 
will not lead anyone to suppose that Value Analysis 
is claimed to be the answer to all troubles. It is not. 
Neither do these results indicate any excessive in- 
efficiency on the part of the firms trying this technique, 
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for they are among the leaders in their fields and are 
generally acknowledged as such. 


Nevertheless, Value Analysis is a powerful tool; 
and like all good tools, properly used by the right 
people in the proper circumstances, it works very well 
indeed. 


object 


The object of Value Analysis is to obtain cheaper 
products of the same or better quality. It is called 
Value Analysis because it does not seek merely cost 
reduction for its own sake, but better value for 
money. In this context, value can be defined as the 
relationship between function and cost, so that in 
determining the value of a component or material it 
is important to consider what it does or is expected 
to do. For example, if we buy steel all we may want is 
mechanical support; in buying a screw all we may 
want is a method of fastening — a rivet may do just 
as well; paint is specified as surface protection and 
appearance, copper for electrical conductivity. 


An American source provides a more graphic 
illustration of this and I will quote is 2 :- 


“The value of Miss Hollywood, bathing in the 
California sunshine, is not established by a 
chemical analysis of her blood and bones, but 
by direct comparison with the Misses to her 
right and to her left, comparing the abilities of 
each to please the eye, the imagination and the 
sponsor.” 


Value is thus established by the comparison of the 
need with the cost. As such it is a matter of inter- 
pretation, judgment and decision by the person 
responsible either for providing a product or a service 
or for selecting it. So many diverse factors must come 
together to influence the judgment that it is doubtful 
whether objective measures of value as such can ever 
be set up. The final arbiter will always be the 
customer; and the standard will be whatever he is 
prepared to buy and at what price. Industry, 
dependent for its success on its efforts to supply 
products that are desirable, has a vital interest in 
ensuring that the ratio of function to cost is at the 
maximum attainable levels. 


method 


The method of Value Analysis is to study those 
features which contribute to cost of any material, 
component, operation, process, or product, in order to 
determine whether they are fulfilling their functions 
economically, or whether those functions can be per- 
formed more cheaply by some other means. 


A great deal of work has been done in developing 
methods and techniques for Value Analysis that are 
both effective and capable of being demonstrated 
convincingly for training purposes. Many examples of 
these techniques have been published in recent years, 
particularly in the U.S.A. 


Value Analysis demands a thorough systematic 
approach. 





This involves five stages .- 


Stage 1 — Information 


All facts about the product must be collected —- 
ie., drawings, specification, manufacturing methods, 
quantities, sources of supply and accurate costs. 


The product is discussed in detail with any person 
directly interested in it, in order to get a true 
appreciation of its function. Particularly it must be 
discussed with the designer in order to get an insight 
into its proposed future development. This stage is 
the most important of the five. 


Stage 2 — Analysis 

This consists of identifying the functional areas 
into which all the components fall (for example, 
whether it is a fastening job, a surface protection job 
or a support job), and also deciding whether the 
components are worth their cost. Obviously here the 
experience of the analyst plays a very important part. 


Stage 3 —— Speculation 
At this stage ideas for cheapening the product are 
generated and collected together. 


The specialists in the functional areas into which 
the components fall are consulted and their ideas are 
sought. This is done not only inside the company but 
also outside, if this is possible. 


Questionnaires are used for obtaining ideas and 
for ensuring that nothing is overlooked; examples of 
these will be given a little later. 


Stage 4 — Investigation 


At this stage ideas which have been generated are 
analysed, in order to ascertain whether they will work 
and whether they will actually save money. Those 
which are obviously unacceptable are scrapped, and 
the doubtful ones are referred for testing. 


Stage 5 — Conclusion 


A report is prepared on the worthwhile suggestions, 
listing any savings to be made and this report is sent 
to all the executives dealing with the product 
examined and all decisions are then left to them. 


I have mentioned that questionnaires and 
possibility guides are used in the Speculative Stage. It 
is impossible to demonstrate the detailed ones here, 
but I have reproduced in Fig. 1 the “Ten Tests 
for Value” applied by General Electric. These are 
widely issued within the Company in the form of 
attractively printed certificates. 


examples 
Now I would like to explain the thoughts behind 
these questions :- 
(i) Does its use contribute value ? 


w) 


(ii) Js its cost proportionate to its usefulness . 


(ii) Does it need all its features ? 





















































cost method? 


These three questions are concerned with the 
purpose of the part, i.e., its function, and they seek to 
eliminate or simplify it or combine it with another 
part. This is fundamental. If a function can be per- 
formed more economically in another way, there is 
no reason for attempting to make or buy it cheaper. 


(iv) Is there anything better for the intended use ? 


This question focusses attention on ‘new materials 
or processes which may have been developed since 
the product was first made. Perhaps at that time, for 
instance, a shortage of the best material, which now 
may be more plentiful, caused substitutes to be used. 





(v) Can a usable part be made by a lower cost 


method ? 
Here attention is drawn to the present method 
used whether a component is bought outside or 


not. This method is obviously determined by drawing 
specifications and tolerances, by the output quantities, 
by the machines or tools available at the time or by 
the need to get into production quickly and, therefore. 
to accept something that is not ideal, purely to save 
time. 


Analysis on this line of thought can show that 
changes in any of these specifications or conditions 
may allow quicker methods to be employed. In the 
case of components supplied from outside, it may 
be more difficult to ascertain exactly what methods 
are used and co-operation of the suppliers will have 
to be sought. 
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(vi) Can a standard product be found which will be 
usable ? 


The field of standards is a fertile one but 
suppliers’ standards as well as national standards 
should be considered. Certain manufacturers have 
standard components which are not considered as 
standard by the country as a whole. Likewise, what is 
non-standard in one industry may be standard in 
another. 


(vi) Is it made on proper tooling considering 
quantities used ? 


Again, market conditions may have changed and 
demand increased since production started and larger 
quantities may allow for better and faster methods to 
be used now than was originally thought economical. 


(viii) Do material, reasonable labour, overheads and 
profit total its cost ? 

This is a question of price analysis, mainly on 
components from outside suppliers. If, after analysis 
of the cost of manufacture, the price paid for a com- 
ponent is considered unreasonably high, the supplier 
should be asked for the reason. 


(ix) Will another dependable supplier provide it for 


less ? 


This question is designed to stimulate competition 
between suppliers. The emphasis here must be on 
‘dependable ”, for it is no part of Value Analysis to 
sacrifice or jeopardise necessary quality. 
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(x) Js anyone buying it for less ? 

This question stresses the need of the Value 
Analysis Section to widen its contacts and its field of 
information, both within a company and outside it. 


effectiveness 


The effectiveness of Value Analysis depends on a 
number of factors; I have isolated six factors which I 
consider to be very important, and-I would like to 
comment on them in turn. 


1. Specialisation 


A systematic, thorough and detailed investigation 
cannot be fully effective if it is carried out as a part- 
time activity by a person who has other pressing 
responsibilities, and other routine activities to attend 
to. The techniques of Value Analysis, as outlined in 
the preceding section, demand uninterrupted con- 
centration, a wide knowledge and diverse contacts 
both within and outside the company. Experience has 
also shown that the success of an investigation is pro- 
portional to its intensity. Accordingly, Value Analysis 
needs to be undertaken by specialists as a full-time job 
to be pursued scrupulously and with the aim of 
“equivalent performance at lower cost” firmly in 
view. 


2. Accurate Costing 


The more accurate the costing data available the 
more reliable will be the work of Value Analysis; 
also, it is unrealistic to attempt to save farthings 
unless costs can be measured with the same degree of 
accuracy. 


Thus, the very first task to be undertaken in the 
Value Analysis of a product is the compiling of what 
might be termed an “irrefutable cost” for each and 
every component. This has a double advantage: 


1. it ensures that the cost figures used are up-to- 
date and correct ; and 


2. it makes the value analyst scrutinise every item 
of cost so that any item which appears to him, 
from his experience, to be excessive, can be 
marked down for further investigation. 


3. Team Work 


This is a very important factor indeed. The maxi- 
mum flow of ideas and their acceptance depend on 
wholehearted co-operation by everybody in seeing 
the project through. The right climate for the accept- 
ability of this activity must be created by a formal 
recognition that all the relevant departments are 
really participating in it and contributing to the 
project. 

In the Author’s factory an attempt has been made 
to achieve this by forming a Value Analysis team. 


The team, which meets weekly at a regular time 
for a regular period is headed by its Value Analyst — 
as team secretary, and includes the Materials Officer 
(as a permanent member representing the buying 
function and outside suppliers); Draughtsman 





(directly concerned with the product being examined) ; 
Assembly Shop Foreman (similarly concerned); and 
the Process Planning Engineer. 


The team is fully responsible for deciding whether 
to follow up or reject the suggestions which it may 
generate or receive from other sources. This team 
responsibility, however, in no way overrides the 
individual executive responsibility of its members, 
and does not infringe in any way on the responsi- 
bilities of other organisational groups. 


Groups not represented on the team — such as 
Development Laboratories, Work Study and so on — 
would be contacted by the team’s secretary, and other 
members can be co-opted as required. 


Team meetings are conducted briskly and do not 
attempt to be exhaustive. The main purpose is to 
stimulate ideas which can be investigated in more 
detail by the secretary after the meeting. 


4. The choice of the right man as Value Analyst 
While ingenuity and experience are highly desir- 
able, determination and tact are obviously essential. 
A value analyst must be, above all, diplomatic, 
remembering that in every project the prior decisions 
and judgments of other people will be trodden on. 


). Intensity 


Enthusiasm and interest are hard to maintain for 

a great length of time. It is therefore desirable for 

each project to be conducted quickly and intensively 
— a suggested period is two months. 


6. Management Support 


Finally, to be effective, Value Analysis must have 
wholehearted management support. It must be 
generally known that the manager is interested in 
this activity and keen to get results from it. The 
manager might take the chair at follow-up meetings 
to discuss the report, thus lending his weight to any 
decisions taken on the suggestions. 


services provided by a Value Analysis section 


In the pursuit of their aim, Value Analysis 
specialists can provide a variety of services to different 
groups within and outside the company. These 
services are described briefly below. All or some of the 
services can be provided, depending on the needs of 
the company and the ability and size of the section. 
It is worth noting that all the following services are 
being provided by the Value Analysis Sections of 
General Electric and the U.S. Navy. 


1. Analysis of Existing Products 


The most usual activity of a Value Analysis Section 
is the analysis of any existing products that may be 
submitted to it by the management. Factors affecting 
the choice of product are important, and are dis- 
cussed later in this Paper. 


A good example of a saving on an existing product, 
a ceiling fan, is illustrated in Fig. 2. In the original 
design, the ball bearing in the bearing bracket was 
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held in place by two cast-iron journal clamps and 
three screws which passed through clearance holes in 
the top clamp and the bracket to engage in three 
tapped holes in the bottom clamp. 

In the suggested design, the top journal clamp was 
eliminated by making it integral with the bracket. 
Since the bottom clamp only took a light axial load, 
it was replaced by two pressings secured by three 
smaller screws running into tapped holes in the 
bracket and these, being on the inside, could be zinc 
plated instead of chromium plated. 

While the material and machining costs of the new 
bracket were slightly increased, the elimination of one 
clamp and the replacement of the other by two simple 
pressings requiring no machining additional to the 
press operations, resulted in an overall material 
saving of 34d. per assembly and an overall saving in 
machining costs of 2s 6d. per assembly. The total 
saving was thus 2s. 94d. per assembled bracket, or 
£3,300 per annum. 


2. Analysis of New Products 


Probably the most logical time at which to apply 
Value Analysis is when a new product has reached 
the prototype stage, but before any tools and special 
equipment have been ordered. In analysing new 
products the Section works closely with the design 
engineers and draughtsmen concerned, in an effort to 
generate and evaluate suggestions for alternative 
means of performing the desired function. The 
distinction between the analysis of existing products 
and the analysis of new products may seem artificial ; 
the same methods are used for both. Nevertheless, the 
distinction is made because each presents slightly 
different problems. In the case of an existing product, 
accurate information is available about its cost, output 
rate, production methods, etc., and the task of analysis 
is thereby made easier. In the case of a new product, 
however, all such information is based on estimates 
and the risk of error is increased. Also, the operating 
groups may be less receptive of suggestions which may 
delay the start of production or tend to reduce un- 
necessary factors of safety. For these reasons, the 
analysis of new products is sometimes carried out too 
infrequently, although one British motor car manu- 
facturer, I am happy to say, concentrates his Value 
Analysis effort particularly in this field. 

By way of illustration, the analysis of a vacuum 
cleaner in the prototype stage resulted in a number of 
good suggestions which it was possible to incorporate 
only because the very expensive tools and dies had 
not yet been made. One of these suggestions con- 
cerned the mounting of the cleaner’s wheels, as shown 
in Fig. 3. The bakelite wheels were mounted on plain 
shafts. The ends of each shaft rested in slots cast in 
the “ pedestals” which formed part of the die-cast 
wheel housing, and were secured in these slots by two 
pressed steel clamps and two small screws. Two fibre 
washers acted as spacers between the wheel and the 
pedestals. 

In the new design, the number of components was 
reduced from nine to four. The clamps and screws 
were replaced by a wire spring clip which fitted into 
the slot cast in one of the pedestals, as shown. The 
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shaft was the same as before but had a small groove 
machined near one end. The two fibre washers were 
eliminated by making the hub of the wheel 
correspondingly wider than the tread. A hole had to 
be drilled through the two pedestals from the outside 
of the housing to accommodate the shaft. 


The assembly procedure consisted of holding the 
wheel between the pedestals while the shaft was 
pushed through the hole in the side of the housing. 
The shaft was then secured by pressing the spring 
clip into the groove on the shaft through the slot in 
the pedestal. The clip fitted tightly into the slot, thus 
ensuring that the shaft could neither rotate nor move 
in an axial direction. 


The new design resulted in a saving of 34d. per 
pair of wheels in assembly cost (75%/,) and 1d. per 
pair in material cost. The extra machining cost 
(drilling) amounted to }d. per pair. The overall saving 
was thus 44d. per pair of wheels, or £260 per annum. 


3. Advisory Service to Designers 


In addition to the above two activities, the Section 
can provide a continuous service, available on request, 
to advise designers and draughtsmen which of a 
number of functionally acceptable designs is the 
cheapest. General information about the effect on 
costs of unduly fine tolerances or small radii at 
corners, or about the economics of various production 
methods, can also be included in this service. 


4. Advisory Service to Buyers 


(a) In the main this consists of picking out purchased 
items which seem to cost too much, as, for 
example, a stamped washer. Its price of 84d. 
seemed excessive and it transpired that when 
the washer was first bought some four years ago, 
only one firm tendered a quotation out of the 
several approached, and so perforce got the order. 
The Value Analyst advised the buyer to get 
further quotations, with startling results. The 
original supplier immediately requoted a price of 
44d. each, explaining that “the cost of tools had 
now been recovered”. Another supplier (from 
Oldbury, where they obviously work rather 
harder), quoted a price of 14d. each, and is now 
supplying these washers at a standard of quality 
equal to the original. The saving of 74d. per 
washer (85°/) needs no further emphasis. 


(b) In a more advanced form the advisory service to 
buyers can take the form of price analysis. Its 
purpose is to provide the buyers with information 
which will help them in negotiating prices with a 
supplier that will be as close as possible to pro- 
duction costs, while allowing a reasonable profit 
for the supplier. 


5. Advisory Service to Suppliers 


A Value Analysis Section which maintains extensive 
contacts with suppliers and encourages their interest 
and suggestions can, in return, help the suppliers to 
reduce their manufacturing costs by visiting their 
factories and making a study of their production 





methods. This service is, of course, guided by self- 
interest. Nevertheless, it can be of real worth to both 
parties, resulting in lower costs to the company and 
better business opportunities to the suppliers, 
particularly as the benefits of any lower production 
costs can be shared by them with their other 
customers. 


6. Training in Value Analysis Methods 


Value Analysis methods are easy to describe and 
the results of investigations can be demonstrated very 
effectively. The Section is in an excellent position, 
therefore, to conduct training activities designed to 
increase the cost consciousness of the company’s staff. 
These activities can take the form of periodic lectures 
to designers, production engineers, supervisors, buyers 
and others. More ambitious training courses can also 
be provided on a part-time or full-time basis, 
depending on the resources of the Section and 
management support. 

The savings which result from effective training 
cannot be measured, but their potential is great 
indeed. A cost-conscious staff is a great asset to any 
company and all methods that seem likely to increase 
this cost-consciousness are well worth trying. 

A by-product of Value Analysis training schemes is 
that they help more than anything else to secure the 
acceptance of a new Value Analysis Section by the 
rest of the company staff. 


7. Information and Publicity Service 


A Value Analysis Section can also foster and re- 
inforce a cost-conscious attitude in the company by 
issuing pamphlets or news sheets containing specific 
information on new materials, processes and tools ; 
in fact, any details which might help designers, buyers 
and others to reduce the costs of activities under their 
control. In addition, considerable publicity can be 
given to cost-saving ideas by means of posters and 
circulars. ie 

The General Electric Company of America circulate 
the “ Value News”, which is a one-sheet publication 
issued weekly to as many people as possible — 
currently 3,500. Its aim is to stimulate “ value 
thinking”. Each week a different specific example 
of how greater value can be obtained is described 
in cartoon form, which is not only eye-catching but is 
designed for “ ten-second reading”. The idea is that 
the time which elapses in-between picking the Value 
News out of an in-tray and filing it in the waste- 
paper basket, is sufficient for the recipient to absorb 
the message ! 

There is also “New Materials News”. This is a 
supplementary publication consisting of a number of 
typewritten sheets which present some 20 or 30 short 
summaries of recent developments in all types of 
materials, processes and tools, and where these may 
be obtained. The pamphlet is issued monthly to about 
2,000. people. 

In order to promote cost-consciousness the G.E. 
Value Analysis Section has developed and distributed 
a simple cardboard slide rule, named a “ Shop Cost 
Calculator” (Fig. 4). The slide rule enables the rapid 
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calculation of the shop cost (material, labour and 
overheads) at various wage and work rates. 

On the reverse side of the rule is printed a table 
showing the approximate cost per thousand pieces of 
five common materials (carbon steel, aluminium. 
magnesium, brass and phosphor bronze) in rods of 
standard diameters and sheets of standard thicknesses. 
This information quickly gets out of date, of course, 
but the slide rule is merely a gimmick and if it drives 
home the idea of cost-consciousness, then its purpose 
has been achieved. 

Publicity which is designed to stimulate suggestions 
from suppliers, can take the form of displays of the 
component parts of the company’s products, together 
with sub-assemblies illustrating their functions, 
situated in the reception room of the Buying Office, 
under a prominent title-board with the legend, for 
example, as shown in Fig. 5 —- “What are your 
suggestions ?”’ 4. I believe such displays have pro- 
duced some excellent results in a number of American 
firms. 


organisation of Value Analysis 


(1) organisation of a Value Analysis Section 


The size of a Value Analysis Section depends on 
the size of the company and on the monetary return 
on the investment made in its activities. 

Assuming that the Value Analysis Section consists 
of several persons, it should be organised in such a 
way that it is best equipped to carry out the services 
listed above. Ideally, then, it should include people 
with design experience, others with production 
engineering background, buying experience, and cost 
accounting knowledge. The more diverse the com- 
bined experience of the Section, the better. 


(2) the place of Value Analysis in the company 


There is no hard and fast rule about the position of 
Value Analysis in an organisation. Practice in this 
respect varies considerably from firm to firm. 
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While those companies which have centralised 
design or other staff functions may successfully 
employ Value Analysis as a centralised activity, it is 
concluded from the experience of General Electric 
and the U.S. Navy that companies which are made 
up of decentralised largely autonomous productive 
units, would do well to limit the activities of a central 
Value Analysis Section to training and information 
services, while the actual analysis work on the 
products should be carried out by small “field-units” 
responsible directly to the managers in whose factories 
they operate. This arrangement tends to mitigate 
a great deal of the resistance which the “ outsiders ” 
from a central staff seem to meet when working on 
projects within the autonomous factories. 


It is necessary, however, that wherever the Value 
Analysis Section is located, it should be clearly 
recognised as a service function and used as such. 
It should also operate and report at a high enough 
level to ensure that action will be taken on the 
suggestions that are put forward. Finally, it should be 
so placed that it has easy access to the design, manu- 
facturing and purchasing groups, and it should have 
the wholehearted support of the management in those 
areas in which it operates. 


operational problems 


Value Analysis, like any staff function, is subject 
to 1 number of operational problems. The two main 
problems are :- 


(i) introducing Value Analysis and getting it 
accepted; and 


(il) Overcoming conservative attitudes which 


exist in any company. 


(i) introduction 


This may be met with suspicion in certain depart- 
ments who see in this activity a challenge to their 
abilitv to get a cheap product from the beginning. 























e 
This must be handled carefully and tactfully and 
Value Analysis must be “sold ” rather than imposed. 
Certainly the use of the “big stick” is fatal — it 
may get apparent results and lip-service, but it will 
fail to get. the co-operation from which good ideas 
are born. 

A good way of overcoming this difficulty is to tell 
the department heads all about it — what it entails 
and the ideas behind it. Their co-operation must be 
sought in setting up the Value Analysis team, thereby 
ensuring that each department is represented in the 
team and has a function in producing the final report. 
thus identifying themselves with the suggestions. 

It is also a good idea to explain Value Analysis to 
shop floor representatives and to encourage them to 
participate via any suggestion scheme that a company 
may run. 


(ii) conservative attitudes and resistance to 
change 

In every company and many departments of each 
company, there are people who, either through 
temperament or overwork, are hostile to new ideas — 
nowhere more so than on the shop floor. 

Let us ponder, for a moment, on how many times 
we have heard a good idea liquidated or seriously 
crippled by any one of the sort of dogmatic comments 
illustrated in Fig. 6 4. 
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If anyone has not heard these before, then he is 
either very fortunate or deaf. 

By way of illustration I would like to quote, from 
a nameless American source, an extreme example of 
an actual case. It demonstrates, I feel, the triumph 
in adversity of the Value Analysis approach : 


“The manager of the factory sent in a little pin 
about 3in. long and the thickness of a pencil 
lead. Hé said ‘We use 50,000,000 of these a 
year; they cost about one-third of a cent each. 
Is there anything you can do about it?’ We 
asked for a meeting to be set up with the 
engineer in charge of it, the vendor who supplied 
it, his superintendent, our buyer and ourselves. 
It was arranged. The engineer opened the 
meeting with the words: ‘I don’t know the 
purpose of this meeting. We have to have all the 
requirements of the specification on this pin and 
the price that we are paying is a good price, but 
here we are.’ 

“This was not a very good start but in this sort 
of work we have learnt not to be discouraged. 
So we attempted to explain courteously that 
there were probably things that could be done 
with the specification — things that were not 
paying off. He said immediately that he knew 
there were not. We then asked the vendor to list 
the processes he used in making the part. He 
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named 13 different steps. We started studying 
them specifically, and we found that he started 
with a material that was so large that he had to 
use three centreless grinding operations to get it 
down to size. He could just as well start with a 
smaller material and bring it down in one step. 
We found that he set up his factory drawings 
on one key tolerance at half our tolerance, just 
so that he would never have any trouble. He 
was throwing away everything that came 
between his tolerance and ours which would be 
perfectly usable to us and, of course, charging 
this to the job — throwing good pins away at 
our expense. 

“We found quite a number of other things. 
The result was that this vendor requoted the 
price a week later; from $3.65 a 1,000 to $1.90 
a 1,000 — for the identical part. That reduction 
made a difference of $112,000 per year in our 
purchase cost.” 


This is an extreme case but it shows what can be 
done when people are not even aware that there is a 
saving to be made. 

In general, gentle but firm handling and tactful 
persistence overcome these attitudes. In more severe 
cases the suggestion should go into the final report 
and the decision be left with the executive groups. 


scope 

At this stage, some of you may be saying to 
yourselves :- 

“This is all very well for the mass-producer 
making 50,000,000 pins a year — but how can Value 
Analysis possibly apply to a jobbing factory or to 
small batch production ? ” 

To some extent your doubt is valid — it is easy 
to save farthings, and one farthing saved on a com- 
ponent made at the rate of a million per year realises 
something over £1,000. 
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But I would ask you to remember that even a 
ship, which is the classic example of jobbing 
production, presents mass-production opportunities in 
regard to some of the components and materials used 
in its manufacture; as for example, screws and rivets, 
welding rods, piping and cable, and so on. 

Also, in general, unit savings increase with the 
size of the components, and this, to a little extent, 
tends to offset the disadvantage of smaller output 
quantities of products such as large generators, 
turbines or heavy-duty switchgear. 

In a similar way, the effectiveness of Value Analysis 
increases with the variety of products or parts made 
in a factory. The greater the range of items with 
which the design staff is concerned, the less attention 
they can normally pay to each item, and the greater 
the likelihood of alternative materials and designs 
being overlooked by them. This is particularly true at 
the present time while the national shortage of 
engineers and draughtsmen persists. 

It follows from these considerations that Value 
Analysis is more suited, though not necessarily con- 
fined, to an industry producing multi-component 
products, such as the engineering industry, than to 
process industries such as the chemical and textile 
industries. 


justification 


Having considered what Value Analysis is, and 
how it functions, the questions may well be asked : 
“What justification is there for it?” and “Why 
should we introduce yet another speciality, in this 
age of specialist functions ?”. 

Well, of course, there is, in theory, no real justifica- 
tion for Value Analysis at all. But in practice it is 
often very effective indeed. The main reasons why 
this is so were contained in the statement I quoted 
at the beginning of this Paper, namely :- 


(i) personal limitations; 
(ii) patterns and habits of thought; 
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(i) difficulties in promptly disseminating ideas (and 
also information about new developments): 
and 

iv) because today’s thinking is based on yesterday’s 
knowledge. 


‘There are, in addition, certain other factors, and 
would like to stress three of them :- 


i) designers usually have to work to a target date, 
and so simply lack the time to explore all 
possible alternatives ; 

ii) once the product is in production, new con- 
ditions may develop, new materials may become 
available, new techniques may be evolved. But 
no one with routine responsibilities may have 
the time for periodic re-appraisals of the pro- 
duct and its constituent parts: 

genuine pride in the product may result in 

the use of the best material and method and 

not the merely good enough. 


ill 


Value Analysis is not new in its aims, which, after 
all. are the underlying aims of every competitive 
business. What is new is its approach which consists 
of a specialised, carefully planned and _ intensive 
attack on product costs, but not at the expense of 
quality. The measure of its success is shown in its 
results; Value Analysis more than pays for itself, and 
its results, by their very nature. show whether it is 
paving for itself or not. 


conclusion 


| would like to conclude with this partial quotation 
from the poem by Samuel Walter Foss, written in 
1895. and adapted elsewhere 6. 


PATH OF THE CALF 
“Qn day through the primeval wood 
A calf walked home as good calves should: 
But made a trail all bent askew, 
A crooked trail as all calves do. 
Since then three hundred years have Hed, 
And I infer the calf is dead. 
But still he left behind his trail, 
And thereby hangs my moral tale 
The trail was taken up next day 


By a lone dog that passed that way: 
And then a wise bellwether sheep, 
Pursued the trail o’er vale and steep, 
And drew the flock behind him, too, 
As good bellwethers always do. 

And from that day o’er hill and glade, 
Through those old woods a path was made. 
The years passed on in swiftness fleet, 
The road became a village street: 

And thus, before men were aware, 

A city’s crowded thoroughfare. 

And soon the central street was this 

Of a renowned metropolis; 

And men two centuries and a half 

Trod in the footsteps of that calf. 

Each day a hundred thousand rout 
Followéd this calf about 

And o’er his crooked journey went 

The traffic of a continent, 

A hundred thousand men were led 

By one calf near three centuries dead. 
They followed still his crooked way, 
And lost one hundred years a day: 

For thus such reverence is lent 

To well established precedent.” 
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cemented carbide tools — 





their application for increased productivity 


in heavy and general engineering 


A Thesis by D. C. Rodgers, A.M.I.Prod.E., 


Assistant Works Superintendent, Hadfields Ltd., Sheffield. 


URING the past thirty years, an elaborate and 

comprehensive technique for the machining of 
engineering materials, using carbide-tipped tools, 
has grown up from simple beginnings. Develop- 
ment at first proceeded slowly, because of opposition 
from the well-established high speed tool operators, 
but was later accelerated as it came to be appreciated 
that the newer developments in engineering materials 
and the need for higher cutting speeds had out- 
stripped the available cutting tools. 

With progress, and the acquisition of a better 
knowledge of cutting tools gained generally through 
experiment and research, the procedure of using 
carbide-tipped tools has become increasingly complex 
and searching, and has been, more or less, an estab- 
lished form for many problems for a number of years. 
Further developments are now being made in new 
cutting compounds to meet the requirements of the 
newer materials and the still higher cutting speeds 
that are being sought. 

As will readily be appreciated, the information on 
cutting tools, both high speed and carbide-tipped, 
is voluminous, since it has received the attention 
of so many eminent engineers. Such information 
is usually found in manufacturers’ catalogues and 
technical magazines. 

This has prompted the Author to write this paper 
on the use of carbide-tipped tools in the general 
engineering machine shop as a means of increased 
productivity, and it is hoped that sufficient informa- 
tion has been provided to enable the layman to 
agree that the statement is justified. 


problems encountered in the introduction of 
carbide tools 
advantages for high and low speed machining 


Carbide tools have solved an increasing number 
of machining problems during the past few years, 
especially in the type of machine shop where a large 


754 


range of machining at high and low speeds is necessary 
due to the wide variety of products called for by 
industry, ranging from items of small diameter and 
a few pounds weight, to large forgings and castings 
weighing from twenty to thirty tons. The main 
advantage of carbide tools over conventional tools 
is that the free-cutting steels normally encountered 
can be machined more rapidly since faster speeds 
and feeds can be employed, while the harder alloy 
steels can be machined at lower speeds than it was 
previously thought possible to attempt with safety. 

With regard to cemented carbides, the opinion 
in the past that cutting speeds below 100 feet per 
minute and over 1,000 feet per minute were not 
possible, is no longer true. It has been found that 
the principal reason for carbide tool failure in the 
high speed range was primarily due to the heat 
generated during the machining operation, which 
caused the carbides with their high red hardness to 
fail at the cutting edge. In the lower speed range, 
however, it was found that the cutting forces increased 
as the speed was reduced (i.e. the forces varied inversely 
as the speed) thus causing a building up of metal 
at the cutting edge, which fused to the tool material. 
This built-up material left the tool intermittently 
and tended to break off fragments of the cutting edge, 
thus bringing about early failure of the tool. 

At present, as a result of improved tool design and 
better grades of carbide, speeds as low as 10 ft. per 
minute have been successfully used for machining, 
such a speed being frequently required in the heavy 
machine shop. The secret of low speed machining 
would appear to be correct tool design and the 
selection of the appropriate grade of carbide, coupled 
with the lapping of the cutting edges. 

Whilst the high speed range of cemented carbide 
tools is generally still under 1,000 ft. per minute, 
speeds over this figure are now being successfully 
attained by the use of ceramic oxides, but these 
higher speeds have been achieved mostly in finishing 
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operations. Since new problems are always arising, 
it would be unwise to suggest that the stage has been 
reached when no further development will take place 
to produce still higher speeds to enable machining 
times to be reduced still further. 

The following are examples of low speed 
machining: 


(a) Product 
Type of steel 


Back up roll. 
carbon-molybdenum- 
vanadium 112 tons/sq. 
in. tensile. 


Condition Heat treated to 78 scle- 
roscope (575 V.D.P.H.). 

Operation Machining the barrel 
or body. 

Diameter of barrel : 33.5 in. 

Length of barrel : 87 in. 

Speed used : 28.3 ft. per minute. 

Feed used : 0.023 in. per rev. 

Depth of cut : 0.125 in. 


Time taken 18.9 hours. 


Cutting was successfully performed by a ““Wimet”’ 
Grade XX7 carbide tool! which did not need re- 
grinding. This was a standard bar turning tool, 
except that it was ground with a 3° side primary 
rake on the tip, a 5° secondary rake on the shank 
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and with a in. radius on the point of the tip. 
The tool had no top rake, i.e. the tip was ground 
flat or neutral and, of course, the cutting edge was 
finely lapped. 


(6) Product : steel ram. 
Type of steel nickel-chrome-molyb- 
denum. 


Condition Heat treated to a hard- 
ness of 500 Brinell. 
Operation Finish machining of 


bore of ram. 
Diameter of bore 2.2 in. +.0025 in. 
Length of bore : Wm. 
Speed used : 57.2 ft. per minute. 
Feed used 0.25 in. per minute. 


The bore had previously been roughed out before 
treatment, leaving an allowance of } in. for finishing. 
The tool used for finishing the bore was a carbide 
floating cutter fitted with “‘Wimet’ Grade H tips. 
The finish obtained was quite smooth and within 
the tolerance specified. 


(c) For research purposes it had been decided 
that a test piece should be procured from the centre 
of a carbon-molybdenum steel rotor, the tensile 
strength being 45 tons/sq. in. 
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Fig. 2. Trepanning head (Scale: 1/1). 
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As will be seen from Fig. | the rotor had two bores, 
one of which was 3 in. dia., 78? in. long, and ended 
in a second bore 1} in. dia., 45 in. long. The test 
piece called for was to be taken from a position in the 
3 in. bore 62} in. from the end of the rotor and its 
size was |} in. dia. by 14 in. long. It was, therefore, 
necessary to trepan this test piece. 

Consideration was given to the idea of using a high 
speed trepanning cutter, but it was eventually decided 
to use a carbide cutter! of the type which previously 
proved successful for trepanning gun barrels, oil 
pipes, etc., at high speed. 
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Fig. 3. Trepanning head tool (Scale: 2/1). 


The two bores in the rotor had to be perfectly 
smooth and concentric, hence it was essential for the 
carrying out of the trepanning operation to make the 
bores smaller in diameter than called for and finally 
to machine these to the finished sizes required. 


Much thought was given to the design of a suitable 
trepanning cutter, and details of the one it was thought 
would be satisfactory for the work are given in Figs. 2 
and 3. 


The trepanning tool cuts an outside diameter of 
24 in. and produces a core 1} in. dia. The test 
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piece was carried out in the following manner: 
a | # in. dia. hole, 45 in. in length was first bored in 
one end of the rotor; thus an allowance of ; in. was 
left to produce the finished bore of 1} in. dia. A 2} 
in. dia. hole was then bored from the opposite end 
of the rotor for a length of 48 in. making certain that 
the 24 in. dia. trepanning cutter was a good fit in the 
bore for this length. Trepanning was started from 
this point in order that the test piece to be produced 
would be 30? in. long (i.e. the length of the 3 in. 
finished bore—78# in. less the length of the 2} in. 
bore, 48 in.) and would, of course, detach itself from 
the rotor at the intersection of the two bores. The 
two bores then required finish boring to the diameters 
called for, i.e. 3 in. and 1} in. respectively. 

Cutting commenced and the centre portion of the 
tool bit immediately broke off. A replacement cutter 
was fitted and trepanning recommenced. Again 
the centre portion of the tool bit broke off. After 
several attempts at cutting, which only succeeded 
in breaking off the centre portion each time, it was 
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decided that the design of the tool bit being used 
was not the correct one for the job in hand; therefore, 
the tool bit was re-designed and the modified cutter 
re-fitted. This proved successful and the test piece 
was subsequently procured from the rotor, after 
which it was sawn off to the required length. The 
two bores in the rotor were then machined to the 
finished diameters of 3in. and I4in. respectively. 
The principal dimensions of the modified trepanning 
tool are shown in Fig. 4, and details of the operation 
are given below : 


Diameter of hole : 2m 
Speed used : 26 ft. per minute. 


Feed used : .093 in. per minute. 
Length of test piece : 302 in. 
Time taken : 54 hours. 


This design of tool has since been used to provide, 
from several types of rotors, test pieces as low as 3 in. 
dia. (12 in. over cutting edges of tool). 
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Fig. 4. 
Modified trepanning head 
tool (Scale: 2/1). 
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Fig. 5. Carbide deep boring head. 


Let us now compare the results when using carbide 
tools and high speed tools. The workpiece used in 
the tests was a high carbon-chromium steel roll, 
45/50 tons tensile, in the annealed condition, and 
the operation carried out was the boring of a 2} in. 
dia. hole through its centre. 


(a) carbide tool used on a special high speed boring machine 


A high speed boring machine was available, this 
having been recently installed for the purpose of 
boring gun barrels. It has also been adapted for 
commercial work. Since the success of high speed 
boring is dependent on the correct heat treatment of 
the workpieces, and as the carbides used for high 
speeds are mainly those of the finishing grades which 
do not stand up to rough usage, it was felt that the 
best type of cutter to employ would be one which 
had a solid type boring head with a rough grade car- 
bide centre tip, namely “Cutanit Grade R’’? where 
the speed is not great, and with a finishing grade 
wing tip, ““Wimet Grade XX7”’! illustrated in Fig. 5. 
The boring operation, using this type of cutter, was 
entirely successful, and the machining details are 
given in the comparison Table I. 


(b) high speed cutter on conventional type boring machine 

The same operation, i.e. the boring of a 24 in. dia. 
hole in the steel roll, as in (a) was carried out ona 
conventional type boring machine using a standard 
high speed cutter and the machining figures are 
also given in the comparison Table I. 





TABLE I. 
Speed Feed Time 
Operation used used taken 
Carbide deep bor- 
ing tool high 195.907 
speed borer Boring 
High speed steel 


2 hrs. 
ft./m. in./m. 18 min. 


cutter 23 in. 26 15 14 hrs. 
Conventional type { dia. hole ft./m. in./m. 

borer 
Carbide/high 

speed cutter ion. 455 35 6 hrs. 


Conventional type 
borer 


6 in. long ft./m. in./m. 
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(c) carbidejhigh speed cutter on conventional type boring 
machine 


In order to cut down the length of time taken to 
carry out the boring operation on the conventional 
type boring machine, generally available in most 
heavy machine shops, the Author designed a special 
carbide/high speed cutter. This will, no doubt, be 
of some interest and, therefore, its manufacture will 
be fully described as follows: 


The cutter has a high speed centre portion, 
hardened to 820 V.D.P.H. approximately, since, as 
in the case of a twist drill, the centre is travelling 
fairly slowly and could be said to be practically 
stationary, whilst the serrated or stepped cutting 
edges of the tool are made up of two carbide tips 
in order to accommodate the fast speed of the 
periphery of the cutter. 


Many difficulties presented themselves during 
development and successful manufacture of this 
cutter, the principal one being that the tips became 
detached from the cutter during the boring operation. 
This difficulty was eventually overcome in a simple 
manner and is explained later, but first the making 
of the cutter will be described: 


A blank was forged, annealed and milled to the 
appropriate sizes, including the serrated cutting 
edges. The machining of the seatings for the tips 
then followed, after which the cutter was ready for 
hardening and tempering. When the cutter was 
returned from heat treatment and oil quenched, the 
tip seatings were cleaned with carbon tetrachloride 
and abrasive cloth. The carbide tips were next 
brazed to the cutter, using silver solder, care being 
taken to protect the point of the cutter with asbestos 
to prevent softening by the torch. The cutter was 
finally ground to the correct size in a tool and cutter 
grinding machine, while the steps of the cutting edges 
of the carbide tips, which were a roughing grade, 
i.e. ‘“Cutanit Grade R’’, were ground with the aid of 
a diamond wheel. 


The chief cause of failure of the cutter in its early 
stages of development, due to the detachment of the 
tips during boring, was attributed to grease and oil 
left on the cutter whilst brazing. Investigations 
showed that all grease and oil was not removed from 
the cutter by the carbon tetrachloride and abrasive 
cloth, since some was found clinging to the marks 
made by the milling cutter in machining the seatings 
for the tips. Shot-blasting of the cutter was, there- 
fore, resorted to immediately after heat treatment and, 
of course, prior to brazing the tips. This proved 
very satisfactory, and the cutter made by this revised 
method gave very good performances. Details of 
the carbide/high speed cutter are given in Fig. 6. 


This cutter was then used to carry out the same 
operation on the workpiece as in the previous 
examples, (a) and (6), and the figures obtained are 
given in Table I. 
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examples of high speed machining 
1. machining large hollow forgings 17} in. dia. by 54 

in. long, 45 tons tensile steel 

The outside contour of the hollow forging during 
machining was controlled by means of a former. 
This operation was performed in two stages, 1.€. 
one roughing cut and one finishing cut. In the 
first stage, a standard bar turning tool was used to 
turn the parallel portion of the work piece, and was 
replaced by a round nose turning tool to form the 
nose or ogive. The second stage, i.e. the finishing 
stage, was completed in like manner. However, in 
order to increase production, a tool was designed to 
do the work of the two tools previously required, 
i.e. the whole of the projectile contour, including the 
nose, was turned using a single tool, although it was 
still necessary to retain the roughing and finishing 
cuts. A sketch of this combined standard bar and 
round nose turning tool is given in Fig. 7, and its 
performance figures are as follows: 


Stage 1— Stage 2— 
Details Roughing Cut Finishing Cut 
Dia. of workpiece 17} in. 162 in. 


182 ft. per min. 267.3 ft. per min. 


Speed used 
.0125 in. per rev. .0125 in. per rev. 


Feed used 


Depth of cut § in. § in. 


CARBIDE 
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2. milling the drives of steel rolls 


This operation is carried out on a 22 in. centre 
**Craven’’> tenon and wobbler end milling machine 
and is accomplished in the following manner: two 
flats are milled diametrically opposite on the journal 
of the roll by using a 10 in. dia. carbide face mill 
and, incidentally, when one flat has been machined 
the roll is indexed through 180° to mill the opposite 
flat. The cutter has eight blades fastened by means 
of wedges and these are ground to negative helix 
angles of 10°. During the past few years, carbide- 
tipped milling cutters, with the blades set at negative 
rake and helix angles for machining steels, have 
rapidly come to the forefront due to the fact that 
negative rake gives a stronger cutting edge and 
enables the cemented carbide tips to withstand the 
severe shocks encountered in taking interrupted cuts. 
A typical example of one of these drives is as follows: 


Carbon chromium steel roll 45 tons tensile. 
Diameter of journal 11.938 in. +.001 in. 


.000 
Length of flat 13 in. 
Width across flats 8.808 in. +.002 in: 
.000 
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Machining Figures 


Speed in ft. per minute : 238.27. 


Feed : 1.82 in. per minute. 
Depth of cut : 0.5 in. roughing. 

0.065 in. finishing. 
lime taken : 58 mins. approximately. 


Therefore, 1.565 in. depth of material is machined 
from each side and this is obtained by taking three 
roughing cuts .5 in. deep and one finishing cut .065 in. 
deep. 


3. boring pipe moulds 


These are bored on a high speed boring machine 
with a conventional carbide solid boring tool employ- 
ing ““Wimet Grade X8” as the centre tip and a wing 
tip of “Wimet Grade XX7”. Particulars are as 
follows: 


Steel : nickel-chromium-molyb- 
denum 50 tons tensile. 

Length of workpiece : 15 ft. 

Dia. of hole to be bored: 23 in. 

Speed : 260 ft. per minute. 

Feed : 1.5 in. per minute. 

Time taken : 2 hours. 


The few examples mentioned show the advantages 
of carbile tools for the various types of machining 
operations which, on account of the nature of the 
steels involved, come within the low or high speed 
machining. 

Having had the opportunity of designing carbide 
tools, and the responsibility for innumerable tests, 
the Author has been able to prove to those responsible 
for controlling heavy machine shops that these tools 
provide a vital and economical contribution towards 
machining the numerous and varied types of forgings 
aud castings now being encountered. 
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Fig. 7. Carbide roughing tool (Scale: full size). 


e en 


familiarisation of operators 


The majority of operators in the general engineer- 
ing and heavy machine shops are skilled men who 
have, in the past, re-ground their own high speed 
tools. On the introduction of carbide tools they 
proceeded to treat them in the same manner as high 
speed tools and, consequently, complained that the 
tips of the tools were cracking, intimating that 
carbide tools were not so good. This practice of the 
re-grinding of carbide tools by the operators was 
difficult to overcome and it became evident that the 
men would have to be instructed in the application 
of carbide tools. As a first step, instructions were 
given for all carbide tools to be returned to a central 
department for re-grinding. This did not appeal 
to the men, who regarded it as a slur on their skill. 
Hence, means of educating them regarding carbide 
tools had to be evolved and education in this respect 
is a somewhat slow process. Having regard to this, 
one well-known firm! set up a school where machine 
shop personnel could learn the intricacies of carbide 
tools. This school serves an extremely useful purpose, 
but it does not appear practicable when the number 
of employees in the machine shops is in the region of 
several hundreds, as is the case at the Author’s works, 
since too much time would be required to cover all 
personnel. 


To overcome this difficulty, it was decided in the 
first place to give a series of lectures on carbide tools 
to the foremen and chargehands of the machine 
shops, and as a result of these lectures many interest- 
ing discussions took place. The shop stewards were 
then brought into the picture and their co-operation 
secured. After exercising a great deal of patience 
the men were won over to the new process. From 
that time, the belief that carbide tools are the be-all 
and end-all of cutting tools seems to have become 

















prevalent. This, however, is not strictly true, since 
they have their limitations and a field for both carbide 
and high speed tools still exists, although it would 
appear that in the future a similar relationship will 
exist between carbides and ceramic oxides. Most 
operators today are definitely carbide conscious and, 
of course, psychology plays a big part in this, since 
if a new make or grade is introduced for trial pur- 
poses and does not meet the requirements of the one 
already being used successfully, they are not long in 
acquainting the management in no uncertain terms, 
for they know their carbides. This shows their 
great interest and indicates the important part 
carbides play in present-day production. 


provision of adequate service and tool utilis- 
ation 

Manufacture of tools with carbide tips has been 
given great prominence in literature published by the 
various manufacturers of this type of product, and 
very little remains to be said, except that in large 
firms it is usual to have a special section of the tool- 
room or central department available for the purpose 
of making, re-grinding and maintaining cutting 
tools. Carbide tips are normally purchased from 
well-known manufacturers and brazed to 0.5/0.6 per 
cent. carbon steel shanks made from rolled bar, 
except in special cases, when they are forged. Great 
care is needed in brazing to prevent rapid changes in 
temperature of the hard metal during the operation. 
All heavy duty tools, i.e. those taking cuts up to one 
inch deep, are brazed with electrolytic copper, having 
a melting point in the region of 1,080°C. Clamped 
tipped tools have been tried, but in rough turning 
operations, where deep and intermittent cutting 
takes place, the swarf tends to rip off the clamp; 
therefore, they are utilised on light machiinng opera- 
tions.. All the harder grades of carbide, when 
brazed, utilise silver solder as the medium, and 
in some cases the insertion of steel wire gauze 
(approximately .005 in. to .010 in. thick) has been 
introduced, to ensure a sufficient cushion of brazed 
metal. This tends to absorb some of the stresses 
set up by the different rates of contraction of the 
carbide and the shank material during cooling. 
To-day, brazing is mostly carried out using the high 
frequency induction method which is very satis- 
factory when using silver solder (melting point 650°C.) 
or Sifbronze (melting point 850°C.). When copper 
is employed as the compound, the higher melting 
point (1,080°C.) tends to crystallise the shank and, 
on many occasions shanks of |? in. and 1} in. thick 
section break at a position where they protrude from 
the tool box. Therefore, when using copper for the 
heavy duty tools, it is preferable to preheat in a 
high temperature furnace at approximately 1,1C0°C. 
(it is essential to have a de-oxidising atmosphere 
existing in both these furnaces). 


composition of tool-tipping section 

All the usual machine tools and _ accessories 
associated in the making and re-conditioning of 
carbide tools are needed under this heading and 
include the following: toolpost grinders, surface 


grinders, tool and cutter grinders, profile grinders, 
milling machine, furnaces, and so on. 

When tools of the-larger section are returned from 
the machine shops with broken tips, the tips are 
taken off and cut up by means of a diamond wheel 
on an Asquith’ carbide cutting-off machine. They 
are then segregated and placed in bins bearing the 
various manufacturers’ names and grades. They 
are then utilised for producing tools of smaller 
section—drills, etc. One tool introduced, using broken 
bits. is a parting-off tool, and is now in general use. 
These can also be utilised as grooving tools for such 
work as cutting oil throws in rolls. In addition to 
this, many tools can be made quickly, thus avoiding 
the delay in obtaining supplies of tips from the 
manufacturers when tools are urgently required. 
It is therefore apparent that a great saving in carbide 
is obtained. 


methods of control of tool utilisation 


Carbides are expensive tools and since, at the 
Author’s works, between 1,000 and 1,200 per month 
are provided, some method of control is essential 
to prevent waste of time and money. This is 
achieved as follows: cutting tools listed in the manu- 
facturers’ manuals of standard tools are marked for 
identification purposes with an abbreviated form of 
manufacturers’ trade mark, a tool number and the 
grade of carbide used, e.g. Tool No. 778 tipped with 
Cutanit Grade R? bears the marking C/778/R. The 
cutting tools are carried in the toolroom stores and 
when the stock reaches a certain agreed low level, 
re-ordering takes place. Special tools originally 
designed for the machining of certain products 
have now become standard tools to the users and 
hence have been allocated an identity number. 
They have also been included in a brochure issued 
to the managers and foremen of the machine shops 
concerned. 


factors involved in deciding suitable appli- 
cations 
suitability of machine tools 

In selecting machine tools which lend themselves 
to the exploitation of carbide tools, certain factors 
require consideration; they should be powerful and 
rigid, or in other words, specially designed to this 
end. However, problems encountered in the heavy 
machine shops are vastly different from those in 
quantity production shops, and there are probably 
many good reasons for maintaining in operation 
machine tools which appear to have reached the end 
of their useful life. Workpieces, sometimes weighing 
many tons, often unbalanced, and creating steady 
support problems when being turned, impose limita- 
tions in speed rotations. Quantities required are 
often small and the employment of special purpose 
machines becomes uneconomical, so that the machine 
tools mostly utilised in the heavy type machine shops 
are of the following nature: 


1. General purpose lathes. 
2. Planing machines. 














. Radial drilling machines. 

. Boring machines. 

. Horizontal boring machines. 

. Vertical turning and boring mills. 


DH Or OO 


The successful working of the older type of machine 
depends a great deal on the skill of the operator. 
Machine tools for machining large workpieces 
represent a considerable capital outlay, and for 
economic reasons must frequently be kept in opera- 
tion for periods of twenty years or more. Many of 
these machines are, at the present time, taking 
advantage of carbide tools, not in the sense of machin- 
ing at terrific speeds, but in the cutting of the harder 
steels which would have been very difficult to achieve 
with conventional tools a few years ago. In many 
instances, the machine tool has to be altered to suit 
a particular workpiece and sometimes many unique 
features are incorporated. In regard to old machine 
tools, instances can be quoted of some machines which 
have been in use for about thirty years and are now 
using carbides. In fact, at the Author’s works there 
are installed four tyre turning lathes of this vintage 
which at the present time are successfully turning 
workpieces of manganese steel, seven and eight feet 
in diameter. These machines are double-ended, having 
two face plates enabling two workpieces to be turned 
at the same time. The time taken on one of these 
lathes is approximately equal to the time taken to 
machine one workpiece on a modern vertical mill. 

Centre lathes, horizontal borers, vertical turning 
and boring mills are continually being installed. At 
the present time carbide tools are applied to almost 
every type of machine tool except old belt driven 
machines which, fortunately, are now only few in 
number. 

In summing up, the older type of machine has to be 
assessed in regard to the use of carbide tools and the 
following would appear to be necessary features in 
older machine tools to enable carbide tools to be 
satisfactorily applied: 


1. the machine must have self-contained motor 
drive of sufficient horsepower ; 

2. the machine must have a range of feeds and 
speeds; 

3. the slides and bed of the machine must be in 
good condition; 

4. adequate bearing support for headstocks, etc., 
must be available; 

5. live centres must be used. 


One good point in their favour is that the type of 


machine shop having these old machines usually has 
to deal with a great number of products within the 
low speed range and, in most cases, carbide tools can 
be efficiently utilised. 


types of material to be machined 


The main products of the steel industry requiring 
finishing by machining are castings, forgings, rolled 
plates and bars. Non-ferrous metals often present 
machining problems, but are not produced in the 
same quantities as steel. 
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This vast field has been available for the exploita- 
tion of carbides, hence a great deal of experimenting 
has been carried out over the past twenty years. 
As a result, the following conclusions can be drawn: 


1. a particular make of carbide has an affinity for 
a specific type of steel; 

2. different grades of carbide are satisfactory for 
steels at various stages of manufacture especially 
in regard to heat treatment; 

3. machining castings is always more difficult 
than machining forgings, due to sand inclusions 
in castings resulting from their manufacturing 
processes. 


A few examples from each group will now be 
considered. 


(a) machining of forgings 


A tungsten titanium grade tool was used to machine 
a carbon chrome forging in the 45/50 tons condition. 
The cut was intermittent and averaged | in. in 
depth, after which the tool condition was such that 
it could be re-ground. 

Generally speaking, carbides will not absorb a 
great deal of shock before fracture occurs. 

Many other makes of carbide have been tried on 
similar operations, but when the tool has been 
removed, the tip in most cases has been found to be 
cracked at the depth of the cut. : 

Some typical figures used are: 


Diameter of workpiece 20 in. 

Length | me 

Speed used : 136 ft. per minute. 
Feed used : 0.020 in. per rev. 
Average depth of cut : | in. 


Probably there are available several makes of 
carbide capable of cutting the above material in 
keeping with the figures given, but experience has 
shown that one particular brand has been outstand- 
ing on this operation; therefore, this type has been 
adhered to. 


(b) machining of heat-treated forgings and castings 


Carbides have been successful in machining 
workpieces in this class, which would previously 
have been done by grinding or, in some cases, have 
been classed as unmachinable. There are two types 
of carbide which have been most successful in machin- 
ing steels in the heat treated condition, viz. : 


1. The grade for finish machining steels (tungsten 
titanium). 

2. The grade for turning chilled iron rolls (tungsten 
carbide). 


Generally, the maximum hardness figures of work- 
pieces capable of being machined are in the region 
of 500 Brinell, but in certain isolated cases workpieces 
having figures exceeding this value have been 
machined, but not without a great deal of care and 
patience. 
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machining with the tungsten titanium grade 
of carbide 


The operation of turning carbon chrome steel 
rolls, heat treated to 300-350 Brinell, is performed 
quite satisfactorily with this grade of carbide and is 
now an everyday production job. Typical figures 
are: 


Diameter of roll ; im 

Length :. 42in, 

Speed used : 98.8 ft. per minute. 
Feed used : 0.004 in. per rev. 
Depth of cut : gi in. 


Two unusual screwing applications are quoted 

where this grade of carbide has greatly assisted in 
the production of: 
(a) stainless iron nuts having a_ hardness 
specification in the range 300-350  Brinell. 
High speed tools performed this operation quite 
efficiently in the lesser range, but when the hardness 
approached the maximum of 350 Brinell, high speed 
tools failed and carbides were successfully introduced. 
The size of the tool used was } in. dia. by 1} in. long, 
necessitating solid pieces of carbide ground to the 
appropriate angles. 

Details of the thread called for were: 

Two start acme 3 in. pitch ? in. lead. Carbide 
tipped drills used for drilling bore of thread diameter: 


Dia. of bore of thread : 1# in. 
Length : om 
Depth of thread : 0.2 in. 


(6) Screwing bolts of heat-resisting steels in a No. 1A 
Ward® capstan lathe, using a die head, had been 
attempted, but without success. As an experiment, 
the high speed segments of the die head were annealed, 
milled, tipped with carbide and threads formed on 
these segments by means of thread grinding. The 
thread required was } in. dia. BSW. 2 in. long. The 
die head, after modification, successfully screwed 
the heat-resisting steel bolts. © 

In conventional screw cutting applications, high 
speed tools in most cases are superior to carbides 
where the weakness of the point leaves a lot to be 
desired. 

In summing up the two aforementioned screwing 
operations, the main feature to note is that the 
introduction of carbides enabled the operations to 
be carried out successfully and thus avoided the 
necessity of having to re-anneal the work pieces in 
order to do the job by normal methods. 


machining with the tungsten grade of carbide 


Several tungsten carbide grades are available for 
machining different materials, but in cutting certain 
steels in the heat-treated condition, the grade nor- 
mally recommended for turning chilled iron rolls 
has been of great assistance and has enabled machining 
operations to be carried out successfully. Examples 
are given below: 


1. Oil throw grooves situated at each end of the 
barrel of a carbon chrome steel roll, hardened to 95 
Scleroscope (850 V.D.P.H.) have been cut, using 


tungsten carbide tools. These oil throws were 
machined in after heat treatment, because it was 
feared that cracking would occur around this area 
if the grooves were cut prior to hardening. The 
cutting was accomplished, but not without great 
perseverance, and some eight tools were needed for 
each oilway. In fairness it should be pointed out 
that the tool was weak in design because of the small 
size of the oil throws which were } in. deep by 70 
degrees inclusive angle. The machining details 
were: 


Dia. of workpiece : 20 in. 
Speed used 10 ft. per minute. 
Feed used : Plunge cutting by hand. 


This operation is not one to be recommended, 
chiefly because of the high costs incurred in making 
and re-grinding the tools and also on account of the 
length of time required for the actual operation. 
Nevertheless, it does show that carbides were capable 
of completing this particular operation. 


2. Carbon manganese steels heat-treated to 350-450 
Brinell, particularly hollow forgings, have been 
machined quite easily by tungsten carbide tools, 
especially where certain operations are carried out 
after heat treatment. Brinell hardness figures can 
sometimes be misleading, particularly with regard 
to machining properties; for example, manganese 
steel has a low Brinell hardness figure, but it is tough 
to machine. It is the machinability of the material 
that is important, since certain heat treated steels, 
up to and including 350 Brinell, can be quite easily 
machined, yet manganese, with a Brinell of approxi- 
mately 200, is extremely difficult. 


machining of steel castings 


One well-known manufacturer has developed a 
grade of carbide for machining steel castings, and 
tools made from this grade of carbide, with a negative 
front to back rake, have proved very efficient. The 
grade used is one of the tungsten carbide class, and 
when employed on turning cast steel pilger rolls, 
proved far better in all respects than the titanium 
grades, showing less wear and longer life. No hard 
and fast rules, however, can be laid down for the 
grades of carbide necessary for satisfactory machining 
of castings. For instance, the only grade which will 
successfully machine manganese steel is one of the 
titanium class, but in planing, the grade normally 
recommended for wood cutting tools has proved 
most efficient, probably because the cutting tool is 
subject to severe impact loading during planing. 

One specific conclusion the Author has arrived at in 
regard to machining steel castings is that cutting 
tools must be designed with a negative rake. 


machining manganese steel 


Manganese steel was invented by Sir Robert 
Hadfield, Bart., F.R.S., in 18827, and for many years 
was considered unmachinable on account of its 
properties of toughness and deformation hardening 
(work hardening), and the only means of finishing this 
steel was by grinding. 
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Fig. 8. Diagram showing thrust taken by the bed of the lathe 
and not by the lead screw. 











The development of cemented carbide cutting tools 
has made machining and drilling of high manganese 
steel (12 to 14 per cent. manganese) possible, not 
only theoretically but commercially. It should be 
borne in mind that high speed cobalt steel tools will 
cut manganese steel with a fair amount of success, their 
chief fault being that should it become necessary to 
take out the tool for re-grinding, the greatest difficulty 
will be experienced in picking up the cut again. 
Cemented carbide tools have overcome this problem 
and are now used for turning, planing, boring, 
slotting, shaping and screw-cutting, and over the 
past few years have proved themselves to be the best 
medium for cutting manganese steel. The machine 
tools employed must be rigid and the workpiece 
securely held. It is also important to prevent 
chattering of the tool or workpiece in order to avoid 
damage to the cutting edge. 


design of carbide tools 


The form of the tool is of paramount importance 
and, if incorrect, will almost inevitably cause jarring 
and chattering, resulting in the complete failure of the 
tool. With certain exceptions, all tools are made 
with a negative front to back rake, varying from 10‘ 
to 45°. The function of the negative rake is to direct 
the chip thrust into the body of the tool and away 
from the cutting edge where the tip is weak, and to 
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DIRECTION OF CUTTING THRUST 








break up the turnings. The tool should have a 
relatively small radius at the point to give minimum 
interference with the straight line cutting edge and 
at the same time to ensure that the thickness of the 
chip does not taper off too slowly, since if this happens 
rubbing will occur, and rubbing, once started, can 
only be prevented from spreading along the tool 
edge with the greatest difficulty. After much 
experiment, it has been found that the most suitable 
grade of carbide for all types of machining of 
manganese steels is tungsten titanium. 


application of the tools and importance of 
correct direction of thrust 


Correct procedure in setting the tool to the work- 
piece is as important as the correct tool form. 
Extremely heavy pressures are necessary in the 
machining of manganese steel, and the main object 
should always be to transfer the tool thrust as far 
as possible to the machine slides rather than allow 
it to be taken by the feed mechanism. This is 
shown in Figs. 8 and 9°. 


When machining cast manganese steel, care must 
be taken to ensure that the cut gets under the skin, 
otherwise skidding and rubbing will occur, resulting 
in failure of the cutting edge. The tools must be 
firmly secured with the minimum amount of over- 
hang in order to prevent chatter. In all operations 
cutting is done perfectly dry. With regard to 
machine tools, use has been made of many of the 
older types of machines which, after having been 
thoroughly overhauled, have been capable of carry- 
ing out these operations on similar lines to more 
modern machines. To a certain extent many shapes 
of tools will cut manganese steel, but the design of 
tool illustrated in Fig. 10 has been the most successful 
and the most economical. 


examples of machining manganese steel work- 
pieces 


1. turning and boring manganese steel bushes 


These are cast in halves and assembled in dredger 
buckets as a complete bush. Until quite recently 
the only method of finishing was by grinding, and the 


Fig. 9. Diagram showing heavy thrust taken by lead screw. 
The tool, because it trails, will cut with a crowded action. 
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number of wheels used for this operation ran into 
the region of 20 per day. It therefore became 
essential for economic reasons to try other means of 
finishing. Turning was attempted and after many 
teething troubles the job was successfuly accom- 
plished. 


The method adopted was as follows: the half bush 
was housed in a fixture on the table of a horizontal 
boring machine and the tool was revolved in a boring 
bar supported by a bearing in a pedestal situated at 
the rear of the machine. The tool shape was the 
same as that used for machining manganese steel, 
the only difficulty encountered being that of finding a 
suitable make and grade of carbide to stand up to 
this arduous task. After trying several brands the 
right one was eventually found, thus enabling the 
process to become a regular production job. 


The machining details were: 


Bore of bush 6 in. diameter. 


Length 14 in. 
Speed used : 31.2 ft. per minute. 
Feed used : gs In. 


3 a i 
lin. and ; in. 


Depth of cut 


The next operation on the bush was turning the 
outside diameter. This was done in a centre lathe, 
the bush being attached to a mandrel. The tool 
used for this function was similar in design to the one 
used for boring, differing only in the shank section 
which was larger. 


The machining figures were: 


Diameter of workpiece : 8 in. 

Length : 14in. 

Speed : 62.4 ft. per minute. 
Feed > gy in. 

Depth of cut : din. and } in. 


2. machining manganese steel Bowle liners and mantles 

The outside diameters of these liners varied from 
4 ft. to 7 ft. They were machined on double ended 
face plate lathes. Roughing and finishing cuts 
were taken, the outside and inside diameters being 
cut separately. 


The machining figures were as follows: 


Roughing Finishing 
Speed used : 25/30 ft. per min. 30/45 ft. per min. 
Feed used _: .03/.06 in. per rev. .04/.06 in. per rev. 


up to *% in. 


Depth of cut : } in./ #% in. 

By comparison, the figures for machining a 6 ft. 
diameter Bowle liner on a modern Richards vertical 
turning and boring mill, on which both diameters 
can be cut simultaneously, are: 


Roughing 


Outside diameter (6 ft.) Inside diameter (5 ft. 6 in.) 
Speed : 48.29 ft. per min. 44.25 ft. per min. 
Feed : .031 in. .031 in. 

Depth of cut : } in. to # in. hin. to # in. 
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Finishing 
: 62.712 ft. per min. 54.88 ft. per min. 
.031 in. 


up to # in. 


Speed 
Feed : .031 in. 
Depth of cut : up to % in. 


slotting of manganese steel 


In slotting manganese steel workpieces, the tools 
have a neutral rake, i.e. flat top, and are fitted in a 
compressed air bar. The purpose of using a bar of 
this design is to prevent the detachment of the tip 
during the return stroke, as it is necessary to provide 
some means of lifting the tool from the machined 
surface. 


screwing manganese steel 


Screwing manganese steel, both externally and 
internally, is done by a single-pointed tool, the 
procedure being as follows: the thread is roughed 
out, using a tool having 10° negative front to back 
rake and then finished with the aid of a flat top tool 
ground to the correct angles. 


planing of manganese steel 


Manganese steel rails 10 ft. long. The table 
traverses at the speed of 27 ft. per minute. Depth 
of cut 4 in. to # in. Feed per stroke .015 in. 

In this operation the tool should be raised quite 
clear of the work on the return stroke, whilst the 
table should be as steady as possible to minimise 
chatter. In addition the planing machine should 
have an all-geared drive. A large negative front 
to back rake of 45° is employed on the tool, ensuring 
a low shock loading at the beginning of the stroke, 
thus reducing the risk of breakage. The tools should 
project as little as possible beyond the clamps since 
overhang increases the likelihood of chatter. Fig. 11] 
illustrates this planing tool. 


drilling of manganese steel 


Drilling machines used for this work should be of 
rigid construction and preferably of the pillar type, 
but radial arm drills have been used with some success. 
The head should be kept as close to the pillar as 
possible to ensure maximum rigidity. When drilling 
with super high speed drills, tremendous pressure 
has to be exerted, e.g. a | in. drill requires a thrust of 
approximately 7,000 lb. to effect penetration. Con- 
tinuity of feed is important, since if this is interrupted, 
further drilling is difficult as the material work har- 
dens. If a standard high speed drill is re-ground to 
the original cone angle, it immediately comes in 
contact with the work hardened surface which tends 
to blunt the cutting edges with subsequent failure 
of the tool. The difficulties experienced with high 
speed drills have been overcome by substituting 
carbide tipped drills. 

The conventional type of carbide tipped drills, 
made by the leading manufacturers, were first tried 
at the Author’s works, being made up by milling a 
slot in the end of the drill body, brazing in a carbide 
tip and grinding to the correct angles. This drill 
had several disadvantages, as the drill body or shank 
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Fig. 11. Manganese planing tool - 
(Scale : full size). 























was made of carbon steel and tended to wear after 
a number of holes had been drilled. This was parti- 
cularly noticeable when drilling deep holes in castings. 
In addition, the slot tended to enlarge after a certain 
amount of use. The tip itself, being very thin and 
weak at the point, often cracked, thus bringing 
about failure. 

To surmount these troubles, the Author devised a 
simple carbide drill by butt brazing a piece of 
carbide to the end of a high speed twist drill, using 
silver solder. The drill was then ground to the 
required sizes. This drill is now used very success- 
fully. During its early development, however, 
trouble was encountered due to detachment of the 
tip when penetrating the manganese steel work- 
piece. To combat this soluble oil was used, its 
main function being to preserve the weld junction 
of the tip to the shank. As the operators became 
“manganese steel minded” with regard to this type 
of drilling, the trouble was largely eliminated. The 
drill is ground to give an inclusive cone angle of 150° 
as against the standard 118° on the high speed twist 
drill, so that when the drill is fed down, the bridge or 
chisel point first makes contact over a small area. 
As penetration progresses, the whole cutting edges 
of the drills are rapidly brought into action due to 
this larger obtuse angle. 

The sizes recommended for this type of drill are 
from }; in. to 1% in. diameter (although for certain 
special applications, drills as low as } in. have been 
used). It should be realised, however, that the 
smaller the drill the less area of contact is available 
for the weld. Therefore, it is difficult to ensure a 
strong joint. Drills of 1 3 in. diameter have, however, 
been used successfully. 

Another satisfactory alternative design is one in 
which a spigot is ground on the tip. This necessitates 
grinding a corresponding slot in the high speed twist 











drill in order to seat the tip. To mill a groove in a 
twist drill would require annealing of the drill and 
subsequent re-hardening. The drill manufactured 
on these lines proved very efficient, as the spigot 
helps to resist the torque applied. It has, however, 
certain disadvantages, since the design cannot be 
applied to the smaller diameter drill, and is much 
more expensive to make. For certain requirements, 
special tips 1 in. dia. and above have been obtained 
from the manufacturers with the flutes sintered, and 
tips having both sintered flute and spigot have also 
been supplied. The butt brazed drill, however, is 
more popular and is used mostly on account of the 
ease of manufacture. 


The main features to note about carbide tipped 
drills are as follows: 
1. the drill should be short and stubby, in relation 
to the depth of hole to be drilled; 
2. old and broken pieces of carbide can be utilised ; 


3. old high speed twist drills can be used in the 
manufacture of carbide tipped drills; 


4. carbide-tipped drills require less thrust or 
pressure ; 


. hand feed can be used; 


wo 


. coolant can be used; 


ND 


. the high speed shank will stand up to the tough 
drillings and continual rubbing so, therefore, a 
longer tool life is obtained than with carbon 
steel shanks; 


8. drills after being taken out can be re-ground and 
will immediately pick up the work-hardened 
surface of the material being drilled. 


Cemented carbide tipped drills are shown in Fig. 
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ON iso cutting area tends to cause the failure of carbide 
tL ‘ Cemerhed. drills. To use carbide drills with success, a pilot 
; ‘ Carbide Tip. must be employed if possible. This operation is 
vor ae definitely one where high speed scores over carbides. 
+ Brozed. future of cemented carbides in relation to 

; ceramic oxides 
Since their introduction, approximately thirty 
years ago, cemented carbides have achieved remark- 
able successes and have more or less assumed ascen- 
High Speed dancy in modern machine shop production. The 
Twist Drill. search for cutting materials which will permit still 
higher cutting speeds has been intensified over the 
past few years, and certain ceramic materials offer 





possibilities in this direction. Increasing attention 
is being paid to the potentialities of these tools by 
all the leading industrialised countries of the world, 
where research and active developments are taking 
place in this sphere. Their place in the heavy and 
general engineering machine shop appears to be at 
present primarily that of a finishing tool where hard 
steels have been successfully machined. Possibly in 
the future they may enable many a grinding 
operation to be dispensed with. 


Fig. 12. Cemented carbide tipped drills 


comparisons of carbide and super high speed drilling 


Material : Rolled manganese plate } in. thick. 
Dia. of holes 


to be drilled : # in. 
Super high speed Cemented carbide 
Drill revolves at 40 r.p.m. Drill revolves at 390 carbon chrome steels (0.8% carbon). 


r.p.m. 1. Dia. of workpiece 6 in. 
Feed 90 revs. per in. tra- Feed 70 revs. per in. tra- Length of workpiece 46 in. 


verse. verse. Hard 460 Brinell 
Holes per re-grind 10-15. Holes per re-grind 25-30. eaten per min. 390 none 


examples of finish machining with ceramic 
oxides 





examples of drilling with carbide tipped drills. Feed per rev. 0.010 in. 
ben manganese steel pins. Depth of cut} 0.06 in. 
Dia. of pin : Lin. Dia. of pin : 1} in. 2. Dia. of workpiece 10 in. 
Dia. of drilled hole: } in. Dia. ofdrilled hole: 7% in. Length of workpiece 35 in 
Feed : hand Feed : hand Hardness 595 Brinell 
Drill working at Drill working at Speed in ft. per min. 234 
390 r.p.m. 390 r.p.m. Feed per rev. 0.010 in. 
Holes per re-grind: 90 Holes per re-grind: 40 Depth of cut 0.06 in. 
2 3. Dia. of workpiece 19.5 in. 
manganese steel castings Length of workpiece 56 in. 
Two examples are given below: Hardness 350 Brinell 
1. A number of 1} in. dia. holes 3 in. deep were Speed in ft. per min. 507 
required to be drilled in a tumbler. These were Feed per rev. 0.012 in. 
drilled in a normal manner at 150 revs. per minute, Depth of cut 0.09 in. 


the feed being controlled by hand. No undue 


difficulties were encountered, but two holes only tungsten chrome molybdenum steel 


were obtained before re-grinding of the drill became 


necessary. Length of workpiece 38 in. 
‘ , ' j : Hardness 380 Brinell 

2. Drilling | in. dia. holes, { in. deep, in points and Speed in ft. per min. 424.84-335.4 
crossings; 16 holes were drilled at a speed of 150 revs. Feed per rev. 0.010 in. 
per minute before re-grinding of the drill was Depth of cut 0.06 in. 
necessary. Hand feed was employed. 

A patent has now been taken out for the drill used nickel chrome molybdenum 
in these operations. Dia. of workpiece 6 in. 

Countersinking can be carried out more efficiently Length of workpiece 24 in. 
with specially designed super high speed drills ground Hardness 600 Brinell 
as countersinks, than with carbide drills. Drills Speed in ft. per min. 400 
should be ground with the minimum possible clearance Feed per rev. 0.006 in. 
to avoid excessive chatter, and. probably the bigger Depth of cut 0.06 in. 
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Dia. of workpiece 


19in.-15in. (taper) 
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In the above operations the tools when taken out 
were in quite good condition, most of the damage to 
the tip being caused by flying chips and in all 
probability several of the examples could have been 
machined faster if the speed had been available in 
the machine tools involved. The maximum hard- 
ness machined up to the present time was a carbon 
chrome steel roll, heat treated to 800 V.D.P.H. 
The machining figures being as follows: 


Dia. of roll 6 in. 
Length of roll 36 in. 
Speed in ft. per min. 70.2 

Feed per rev. 0.009 in. 
Depth of cut 0.06 in. 


The wear on the tip was negligible. 


A second cut was then taken, increasing the speed 
to 109.2 ft. per min., depth of cut to 0.09 in.; with the 
feed per rev. remaining the same this pass caused 
chipping of the cutting edge of the tip. Experiments 
are continually being made in machining special 
steels such as manganese rolled bar, boron, ete. 


In comparing carbides with ceramics, both types 
of tools should find their own field of activity in the 


machine shop and also have their advantages, which 
are as follows: 

carbides are stronger and in their speed range are 
superior. ‘They will withstand more severe condi- 
tions, for example, in rough machining which entails 
intermittent cutting. 


ceramics. One grade will machine a variety of 


materials as distinct from carbides where different 
grades are required. They will cut harder steels 
and give a superior finish. No coolant is required 
unless to cool the workpiece). As at the present 
time carbides are complementary to high speed steel 
tools the future trend would appear to be a carbide 
speed range, a range of speeds for ceramics and where 
carbides leave off ceramics will take over. However, 
it is quite obvious that machine tools will have to be 
designed to take full advantage of ceramic oxides 
for they will surely introduce an age of ultra high 
speed machinery. 
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MILLING FORCE DYNAMOMETERS — concluded from page 742 


not, however, appear excessive and further work will 
be carried out in order to investigate whether or not 
for practical purposes it may be possible to work on a 
relationship, independent of the helix angle, between 
the specific cutting pressure and the middle chip 
thickness. 
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Royce Laboratory of The Manchester College of Science and 
Technology, and the authors would like to thank Professor H. 
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by F. Rushton, A.M.I.Prod.E. 


Apprentice Supervisor, 


The de Havilland Aeronautical Technical School, 


at Lostock, Bolton. 


In this article 

Mr. Rushton describes 

some projects carried out 
by boys in the 

Apprentice Training School. 
The projects were 

produced to give the 


maximum opportunity to 


boys showing the 


greatest rate of progress. 





Apprentice Training 


HE projects about to be described in this article 

were carried out in the Apprentice Training 
School at the works of de Havilland Propellers 
Limited, Lostock, Bolton, which forms a branch of 
the de Havilland Enterprise, where the Author has 
the privilege of being Apprentice Supervisor. The 
boys concerned in the experiments are all boys in 
their first year in industry after leaving school which, 
in the case of the de Havilland Enterprise, is spent 
in the respective training school. Its members vary 
widely in age and academic achievement, the 
extremes being boys from Secondary Modern schools, 
not having taken any assessed examinations and 
following Craft courses, to boys from Grammar 
schools with successes at “‘A” level and reading for 
London external B.Sc. degrees. 

During the first twelve months in the Apprentice 
Training School the boys follow a curriculum which 
includes machining, fitting, drawing, sheet metal 
work, welding, moulding, together with allied lectures, 
and, as is to be expected, the rate of progress varies, 
the boys forming themselves into one of three cate- 
gories : 


(a) The bulk, usually about 80 per cent., whose 
progress varies from satisfactory to good; 


(6) a group, usually about 10 to 12 per cent., whose 
progress varies from poor to satisfactory, some 
of whom will require an extended probation 
period ; 

(c) the remainder of a given intake, whose assimi- 
lation and progress will be very high. 


In an attempt to develop the natural talent, both 
practical and technical, of this latter group a system 














See Project No. 1. 


of projects was initiated: the idea is to give a boy, 
or boys, a principle to illustrate by some basic method, 
the boy or boys being required to submit a design 
of their proposed method to achieve it, then to draw 
it, and finally to manufacture and test it, without 
any priority on the plant available. Some of the 
projects which have been undertaken were demon- 
strated at the Summer School which the Royal 
Technical College, Salford, held in July, 1956, 
where the Author gave the final paper, entitled 
“Education and Training for Machine Shop Effi- 
ciency”, and where considerable interest was shown, 
a number of the audience taking sketches for possible 
application within their own organisations. 


Of the many projects undertaken the following 
embrace a fair cross-section of the type of work 
carried out: 


Project No. 1. To demonstrate the relationship 
between surface speed and diameter. 


The object of the exercise was to produce a simple 
mechanism which would demonstrate clearly to 
completely inexperienced adult labour the relation- 
ship mentioned. The mechanism consisted of a 
stepped cone with its axis in the vertical plane and 
lying between a base plate and an upper end plate; 
this cone could be rotated by a small handle, and a 
spring loaded ball is inserted in the upper face of the 
stepped cone and between the end plate. A recess 
in the end plate receives the ball so that the stepped 
plate is capable of having one complete revolution 
carried out. Two slotted frames freely support three 
strips, one on each step of the cone, with their axes 
at right angles to the axis of the cone. The strips 
are pressed to friction tangential contact with their 
respective steps of the cone by the action of a spring 


loaded plunger. Thus, as the stepped cone is 
rotated, the strips will be passed through the supports 
at a rate proportional to the diameter of the parti- 
cular step, starting from a common datum. A rotation 
of the cone demonstrates the required principle. 
After manufacture of the prototype the boy 
encountered difficulty in obtaining immediate move- 
ment of the strips at the commencement of rotation, 
and modification was therefore carried out by 
cementing thin rubber pads on the contact faces of 
the strips and the problem of initial slip overcome. 


Project No. 2. To demonstrate to Tool Room 
personnel that in certain types of universal 
milling any desired acceleration may be obtained 
as the function of an angle. 

Plate cams for automatic lathes are normally 
produced by hand from blanks graduated radially 
in 1/100 of a circle, the ordinate for each particular 
radius being scribed on a curve resulting from con- 
necting up of each intersecting mark. Because of 
the numbers involved it was decided to produce 
some of these by milling. The blank was mounted 
on a dividing head with its spindle in a vertical plane 
geared up to the longitudinal table feed on a horizon- 
tal milling machine equipped with vertical head 
attachment. In calculating the gear trains to give 
required acceleration for particular lobes of the cam, 
it was found that only rarely could this be done with 
a sufficient degree of accuracy, and that the smallest 
possible variation of the gear train, i.e. one tooth, 
produced the effect which was either too great or 
too small. In order to break down the limitation 
produced by one tooth variation, it becomes necessary 
to incline the workpiece and the cutter at mating 
angles; the table travel then becomes the hypotenuse 
of a right-angled triangle and by suitably equating 
the table-travel and the desired acceleration, we 
obtained the sine and thence the angle at which to 
incline the object and the cutter to give the required 
effect. 





See Project No. 2. 




























































The mechanism produced in this case consists 
of a base plate on which is mounted a movable block 
to represent a milling machine, movement of which 
is achieved by rotating a cam against a spring. ‘This 
ensures that for all considerations the movement is 
constant from minimum to maximum. The block 
carries a column on which is mounted a graduated 
scale which can be inclined at any given angle against 
a fixed protractor, this scale represents the work- 
piece. The base plate also carries a fixed column 
towards and away from which the block travels 
when moving. On this column is mounted a stud 
which can again be inclined at any given angle and 
to mate with the graduated scale on the movable 
block; this stud represents the cutter. By suitably 
setting the datums and moving the table mechanism 
through one revolution, the passage of the cutter 
across the workpiece can be measured and by 
repeating the procedure at different angles, selected 
at random, it will be seen that the travel of the cutter 
across the workpiece has varied, thus demonstrating 
that the limitation imposed by a one tooth variation 
has been removed and that any desired acceleration 
can be obtained. 


Project No. 3. To manufacture a small electro- 
plating barrel for small components. 


Several years ago the Apprentice Training School 
was approached by the Laboratory regarding the 
possibility of manufacturing the above item, of which 
it was in great need, due to difficulty of suspending 
by orthodox method. None of the type required 
was manufactured in this country so far as could be 
ascertained and restrictions on dollar imports pre- 
cluded purchase from the U.S.A. Only illustrations 
in American trade journals were available as a 
general guide. The object seemed to possess some 
interesting possibilities, and its manufacture was, 
therefore, undertaken and given to two apprentices 
as a project. 


The only information given to them was the type 
of component required to plate and the pictorial 
illustrations referred to. Their approach was to 
project the illustrations in various ways by an 
epidiascope, picking up certain dimensional relation- 
ships, and then proceed to design the unit. This 
consists of a Perspex box, with an upper and lower 
chamber. The upper chamber contains a fractional 
horse-power motor which drives, though three stages 
of reduction, a tumbling barrel in the lower chamber. 
The barrel is open-ended and perforated on its six 
sides. The tiny components are placed in the 
medium. The electrical connection is led in to the 
open end of the barrel, the deposit being in suspension 
in the liquid, and the circuit is completed through the 
components as they tumble round. 


In their analysis of the design, the boys decided 
on a barrel whose section was an irregular hexagon 
as distinct from regular hexagons in the illustration. 
This was done to avoid any possibility of cyclic action 
being set up. The general construction and gears 
are in Perspex for obvious reasons, 
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See Project No. 3. 


Project No. 4. Some years ago the supply of soft 
aluminium wire was severely restricted and the works’ 
Plating Department was seriously embarrassed, as 
this was used as a medium for the suspension of many 
components into the plating vats. In order to 
overcome this use was made of strips from aluminium 
off-cuts, slotted to receive components, one end being 
bent into the form of a hook for suspension into the 





See Project No. 4. 
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vat. Due to variations in the thickness of -omponents 
being plated, a bottle-neck was created in the pro- 
duction of these limited width slots, in the manu- 
facture of which the School was asked to co-operate. 
After considering the problem, it was decided to 
crimp the strips in such a way as to employ the 
natural hoop tension of the material and the job 
was given to a boy as a project. He produced a 
punch, die and three forming tools, so that the diffi- 
culties were completely overcome. 


oft 

‘ks’ Project No. 5. Some years ago, the Fellows Gear- 
as Shaper Company set out to demonstrate that, con- 
ny trary to general belief, the involute curve suffered 
to no limitations and did, in fact, show that it was possi- 
im ble to design a pair of one tooth gears which would 
ing maintain pitch contact continuously and satisfy all 
the the required conditions. The difficulty, from a 
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See Project No. 5. 
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practical and manufacturing viewpoint, was that 
the clearance required on the idle side of the tooth 
was such that it passed through or close to the axis 
about which the base circle was described. The 
manufacture of a pair of such gears was given as a 
project to two boys whose academic levels were 
the optimum difference previously described* but, 
nevertheless, they worked together in complete 
harmony, produced the gears mounted in com- 
pletely satisfactory bearings, and gained tremendously 
in experience in the carrying out of this project. 





* As stated before, the projects were produced to give the 
maximum opportunity to boys showing the greatest rate 
of progress. In this particular project an experiment was 
carried out to observe the pairing together of boys of 
widely different levels of achievement. 
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“ QUALITY — ITS CREATION AND CONTROL” 


Copies of this Report, prepared by a Sub-Committee of the Institution's 
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Publications Department, The Institution of Production Engineers, 


10 Chesterfield Street, Mayfair, London, W.1, price Ils. per copy, 
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“A NEW APPROACH TO PRODUCTION CONTROL” 





an exchange of correspondence between Mr. J. L. Burbidge, 


author of the Paper published in the May, 


1958, 


Journal, and Dr. S. Eilon, M.1.Prod.E. 


From: Dr. S. Eilon, M.!.Prod.E., 


Associate Professor, 

Department of Industrial & Management Engineering, 
Israel Institute of Technology, 

Haifa, Israel. 


HERE are many points on which I fully agree 
with Mr. Burbidge, as can be seen from my 


previous publications on batch production problems. 
Our disagreement is partly due to the usage of 
different terminology, but partly to a difference in 
the fundamental approach to the problem. 


It is quite true that the optimum batch size 
calculation is based on the selection of one single 
batch for minimum costs per piece, assuming that 
there is only one such quantity and that naturally 
it should be selected. Apart from the argument 
put forward by Mr. Burbidge, one should not 
forget the practical difficulties of scheduling, 
which simply cannot yield a logical production 
schedule compatible with ideal single batch sizes 
and at the same time achieve a high percentage 
of machine utilisation. The scheduling of rigid 
predetermined quantities, which are not dependent 
on the nature of the plant capacity, cannot result 
in high utilisation of this capacity and, without 
specifying the efficiency of equipment utilisation, 
there is little point in trying to minimise costs 
for each of the individual items on the schedule. 
Such a policy may be likened to a situation where 
meticulous work and time study in a single 
machine is carried out, when the whole com- 
plexities of the general layout and the inter- 
connection of the production centres are com- 
pletely ignored. 

These considerations have led me to suggest the 
concept of the production range. The production 
range is merely an expression of tolerance on the 
deterministic value of the desirable batch size. It 
simply means that any batch size within this 
range is acceptable, when viewed by the specific 
criteria in question. If the criterion of production 
costs is adopted and if the curve of production 
costs per piece is flat, the production range is 
a wide one and allows for more flexibility when 
the schedule is planned. I fully agree that many 





of the cost functions are flat, but not enough 
data is available to conclude that most cost 
functions resemble Fig. 2 or Fig. 3 in Mr. 
Burbidge’s Paper. In my view it is dangerous to 
generalise on this point. 


On the theorem that minimum production costs 
lead to maximum profits, I fully concur with Mr. 
Burbidge. ‘lhis faliacy is connected with mudding 
the criteria for measuring results. And here my 
terminology differs from that of Mr. Burbidge 
simply by definition. By profit I mean the sum 
of money that is earned by virtue of selling an 
article at a certain margin above the production 
costs. This concept does not take into account 
the cost of production or investment, nor does it 
take into account the period of time in which this 
profit can be realised. The total profit for one 
batch would, therefore, be the promt margin per 
unit times the number of units in the batch. It can 
be shown mathematically * that the batch-size 
which yields maximum profit is not identical with 
the batch-size which ensures minimum costs per 
piece. In fact the maximum profit batch-size is 
larger, resulting in a lower rate of turnover. 

I fully agree that the term “economic batch- 
size” has been misused due to confusion of 
criteria. I would suggest that the economic batch- 
size is the one that yields maximum rate of return, 
that is to say, maximum profit per £ invested in 
producing the batch, per unit time, and I believe 
that Mr. Burbidge would accept this definition. 
It is obvious that the turnover is a function of 
time, and this is one of the basic factors that is 
not included in minimum-cost batch determina- 
tion. Again, the economic batch-size, according to 
the criterion which has just been explained, can 
be calculated mathematically, and it has been 
shown ** that indeed the economic batch-size is 
smaller than the minimum cost batch size. What 
Mr. Burbidge has tried in his Paper to describe 
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in general terms has in fact been quantitatively 
determined, and Mr. Burbidge will agree with me 
that his suggestion to define the economic batch 
size as half the minimum cost-batch-size is an 
arbitrary decision, while the method which I have 
suggested for economic batch size determination 
actually optimises the rate of return. 


Mr. Burbidge made an excellent analysis of the 
variable versus fixed costs and conciudes that 
setting up expense does not vary directly with 
the number of batches. This observation is 
certainly true and I would add that the sequence 
of setting machines as determined by the schedule 
would aiso affect the setting costs and many 
production engineers are familiar with this fact. 
(his does not, however, invalidate the mathe- 
matical analysis for batch size determination. In 
those cases where the effect of multi-setting or 
the effect of the sequence in the schedule on the 
setting costs is low, the computation of the batch- 
size by selecting a constant setting cost will be 
little affected, since the setting costs appear under 
a square root which tends to damp small varia- 
tions. However, when this effect is appreciable 
and when it can be determined quantitatively as 
a function of the number of batches, it is possible 
to incorporate this function in the existing analysis 
of batch-size selection. It should be remembered 
that the formula suggested for fixed setting expense 
is merely a mathematical model and is applicable 
in a large number of cases. When reality cannot be 
described by this model, and when it is no longer 
justified, there is no reason why the model should 
not be modified to allow for all the specific 
factors that play an important role to be included. 
The universal application of one final formula for 
every conceivable situation is certainly not to be 
recommended. Here, again, the conception of the 
production range is helpful to a certain extent, 
in that a range of batch-sizes is sought rather 
than one single quantity, and in many cases a 
slight variability of setting costs may have little 
effect on this range. 

The same remarks would apply to Mr. 
Burbidge’s analysis of the variability of storage 
charges. 


The two principles suggested by Mr. Burbidge 
for production control are the principle of balance 
and the principle of maximum profit (or in my 
terminology, maximum rate of return). The first 
question that arises is: are the two principles 
compatible with each other? The answer is 
probably the adoption of a system where the 
supply of the articles to the market or parts to the 
store is rigidity geared to the production schedule, 
and I believe that the method of multi-product- 
scheduling is a first step in this direction. 
Secondly, even with balance ordering, the logic 
of which is beyond dispute, some parts can be 
manufactured in one lot while other parts may 
be manufactured in several lots. Here the 


ee 


production range is also helpful in determining 
the number of batches that should: be adopted. 
The principle of period batch control is a 
direct result of the principle of balance, but, here 
again, the determination of the length of the 
period and the interbalance of consecutive periods 
is a question that should be resolved with the aid 
of multi-product-scheduling. The intuition of 
production engineers in selecting control periods 
may have been satisfactory in the past, but I 
believe that new methods to assist production 
control can now be developed and employed. 
Multi-product scheduling is one useful tool. 
Another may be the use of linear programming for 
the determination of sequences in _ product 
scheduling. 
“Quantities in Batch Production” by S._ Eilon. 
Engineering, 7th September, 1956. 
“Economic Lot Sizes in Batch Production” by S, Eilon. 
Engineering, 26th October, 1956. 


Mr. Burbidge replies : 


HANK you very much for your comments about 
my Paper. I am glad to see that there is a large 


measure of agreement between us, and particularly 


to 


note that we agree :- 


1. that minimum cost does not give maximum 


profit; 


2. about the advantages of “balanced ordering” 
ordering in balanced product sets; 


3. that many cost functions are flat in relation to 
changes in batch quantity. 


There are, however, a number of points on which 


we still disagree, and rather than dispute these points 
one by one, I would like merely to record certain of 
my beliefs which you do not appear to share, and to 
leave the details for discussion later when we meet :- 


1. When, in my “ Principle of Maximum Profit”’, 
I claim that maximum turnover rate gives 
maximum profit, I am considering the “ profit 
per company per annum ” — in other words, 
the figure which appears (perhaps slightly 
modified) in the company balance sheet. 


2. I believe as a general principle that profit (in 
my context) can be maximised by maximising 
the rate of stock-turnover. 


3. I am not interested in maximising the profit 
per batch, because I don’t believe that this 
gives maximum company profits. 


4. I believe that cost per piece is mainly a techno- 
logical function, which can be reduced by 
improving design, improving production 
methods, improving buying and increasing out- 
put, but cannot be reduced by fiddling with the 
batch quantity. 
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7. 


10. 











I believe that cost variation in relation to 12. I distrust the method of using a “ model”, in 





changes in batch quantity, at constant output which the existing measured values for all but 
rate, is generally insignificant in relation to total two of the factors are substituted in the 
cost. “ model”? — treating variables as constants — 


and the equation is then differentiated to find 


° ike Z artis fe >is § = "rease 1n 
I believe that even if there is some increase 1 out what the manager should do next. 


cost per batch —— and therefore a reduction in 

the profit - batch _ ——* _— 13. I believe that the minimisation of cost is a 
nares : en a rs rt eo ee tat technological problem with economic limita- 
ai > mond’ ri t pads’ -o ig poaee tions; I do not believe it is an economic 
PERSE CORRES: OR, Ee: De Pe problem with technological limitations. 

I am suspicious of mathematical treatments of 

this subject, because I have yet to see one in 14. I believe that it is the technologist’s job to 
which I could accept the premises, or in which devise methods which will give minimum costs 
all the significant factors were included. at high rates of stock turnover. 


I am not prepared to agree that existing a ' -_ ees 
; a aE iy 15. do not believe that it is the economist’s job 
mathematical “models” of this problem give I do not believ at ne J 


7 . “ ey 
acceptable approximations, because it is ee “of “ye — ng = — 
impossible to find the margin of error and the 2 et ty SR ey ae ee ee 
solutions are therefore just as much “guesses ~ situation by finding the most profitable batch 
as the ones reached by your béte noir: the quantity to use with it. 


manager's intuition. 


‘ 


16. I believe that ‘“‘ Period Batch Control” and 


I suspect that the economic problems associated “Standard Batch Control” * are important 
with Production Control are not susceptible to methods of Production Control, because they 
exact mathematical description, and that they make it possible to control low volume, multi- 
are more a subject for Cybernetics and the product production, at high rates of stock- 
“Black Box”. than for operational research. turnover. 


| am prepared to accept that simple models, 


illustrating the relationship between particular | know that there is one belief we both share 


functions. have considerable educational value equally strongly—that this question of batch quantity 
Ln s Seiad : is of vital importance to industry — and I look 
To me the vital importance of the Operational forward to discussing the subject with you again, on 
Research “model” is that it gives an under- your next visit to England. 


standing of the law of the system. I believe 
that the good manager should use his technology, 
to alter the values of the factors involved, in * “Standard Batch Control” by J. L. Burbidge. 


order to get the best results from the system. Macdonald © Evans, London. 











CORRESPONDENCE TO HEAD OFFICE 


There have been quite a number of instances where post intended for Head Office 
has been delayed, due to the fact that the envelopes have not been clearly addressed. 
and it may also be assumed that. for the same reason, a number of letters do not 
reach this office at all. 


There are quite a number of places in London which include the name 
“Chesterfield” in their address, for example, Chesterfield Gardens, W.1.. 
Chesterfield Road, W.4, etc. Delivery of correspondence to Headquarters can only 
be guaranteed if the envelope, or other package, is accurately addressed. The word 
“Street” must be written in full, as the abbreviation “ St.”, when in manuscript 
is frequently —- and understandably — read as “ Sq.“ or “PI.”, and is delivered 
accordingly with consequent delay. In order to help overcome this problem, it 
is intended in future, to include the word “ Mayfair” in the Institution’s address. 


Any mail being sent to the Institution must be addressed as follows :- 
THE INSTITUTION OF FRODUCTION ENGINEERS, 


10 CHESTERFIELD STREET, 
MAYFAIR, LONDON, W.1 














Quarterly 


to 


MANY leading authorities in the field of production 
i¥engineering research in many different coun- 
tries attended the Eighth General Assembly of the 
International Institution for Production Engineering 
Research (C.1.R.P.) held in Britain in September. 
Countries represented included Australia, Belgium, 
Britain, Czechoslovakia, Finland, France, Germany, 
Holland, Sweden and Switzerland. This was the 
first time the Assembly had been held in Britain, 
previous Assemblies having been held in France, 
Belgium, Germany, Italy, Holland and Sweden. 
The intensive programme of scientific sessions, visits 
to laboratories and factories, and formal receptions 
for the delegates was arranged by PERA. 


At the end of this year’s Assembly, Dr. Galloway, 
Director of PERA, was elected Vice-President of the 
Institution for the ensuing year, and he will officiate 
in this capacity at the Ninth General Assembly to 
be held in Switzerland in 1959. 


a common meeting ground 


The International Institution for Production 
Engineering Research was formed in 1949-50, when 
the four founder members* decided to establish a 
common meeting ground on which scientists in the 
field of production technology could discuss their 
problems freely in an atmosphere of mutual trust 





*Dr. D. F. Galloway, Director of PERA. 
Ingenieur General P. Nicolau, Director of the I.S.N.C.M. 
(France). 
Professor E. Bickel, Ecole Polytechnique Federale de Zurich 
(Switzerland). 
Professor O. Peters, Universite de Louvain (Belgium). 


Some of the leading authorities in the field of 
production engineering research who attended 
the 8th General Assembly of the International 
Institution for Production Engineering 
Research (C.I.R.P.) photographed during their 
visit to the Production Engineering Research 
Association, Melton Mowbray. Left to right 
are: R. Weill (Belgium); Dr. j. Koloc 
(Czechoslovakia); M. Czaplicki (Belgium); 
Professor R. Van Hasselt (Holland); Colonel 
F. Eugene (France); Professor H. Opitz 
(Germany); Professor R. Molle (France); 
behind, J. Simonet (France); Professor E. 
Kivimaa (Finland); General P. Nicolau 
(France); Professor H. Wright Baker 
(Manchester College of Technology ); Professor 
O. Kienzle (Germany); Professor G. Pahlitzsch 
(Germany); Dr. D. F. Galloway (Director of 
PERA); Professor P. Landberg (Holland); 
Professor E. Bickel (Switzerland, President of 
C.ILR.P.); Mr. N. A. Esserman (Australia); 
Dr. H. Tornebohm (Sweden); Dr. J. Tlusty 
(Czechoslovakia); and Mr. J. L. Remmerswaal 
(Holland). 
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and confidence. Production engineering research 
workers from 14 different countries now report their 
findings to the Institution, which thus plays an 
important role in the evolution of improved techni- 
ques in many parts of the world. To ensure the 
highest standards of reporting and _ discussion, 
senior membership of the Institution is restricted to 


not more than four leading authorities in the field of 


production engineering research in each country. 
The Institution has for one of its main objectives the 
removal of barriers to effective communication 
between production engineering research workers in 
all parts of the world, and to this end is compiling 
an international dictionary of production engineering. 

During this year’s Assembly, a reception and dinner 
for the delegates and their ladies was arranged by 
the Institution of Production Engineers at Leamington 
Spa, the guests being received by Mr. H. Tomlinson, 
Chairman of the Midlands Region of the Institution. 
The function was attended by a number of senior 
members of the Institution. Mr. E.W. Hancock, O.B.E. 
Past President of the Institution, proposing a toast to 
C.I.R.P., extended a very cordial welcome to the 
delegates and their ladies. Mr. Hancock outlined 
the developments which preceded the establishment 
of the Institution’s Research Department in 1939, 
and he also referred to the part played by the Institu- 
tion in the negotiations that took place between the 
Department of Scientific and Industrial Research 
and a number of other bodies in 1946 prior to the 
creation of PERA to undertake research into produc- 
tion techniques on a national scale. (Mr. Hancock’s 
address was fully reported in the November issue of the 
Journal.) 






























































Professor E. Bickel, President of C.I.R.P., in his 
response to Mr. Hancock’s toast, warmly thanked the 
Institution of Production Engineers for its generous 
hospitality and wished the Institution continued 
success. He said he had been impressed by the great 
strides made in production engineering in Britain 
since his last visit some years ago, and congratulated 
both the Institution of Production Engineers and 
PERA on the contributions which they had made to 
the improvement of manufacturing techniques in 
this country. 


The delegates and their ladies were also formally 
received at the Institution of Mechanical Engineers 
by the President, Air Marshal Sir Owen Jones and 
Lady Jones. Sir Lionel Kearns, Chairman of 
PERA Council and Chairman of H. W. Kearns & Co. 
Ltd., Broadheath, near Manchester, entertained the 
delegates to lunch at Prestbury. 


During the Assembly, scientific sessions were held 
in London, Leamington, Melton Mowbray and 
Buxton, and over 30 papers were presented on 
recent researches in many fields of production. 
Subjects discussed included the properties of spark 








eroded surfaces, a method of measuring machina- 
bility, machine tool scales with optical reading devices, 
testing cemented carbide tools, the performance and 
wear characteristics of ceramic tools, deep drawing, 
hydraulic power transmission and its possible appli- 
cation to machine tools, investigating machine tool 
vibration by means of models, the effect of tempera- 
ture variations on the accuracy of measurements, 
residual stress measurement as a means of distin- 
guishing manufacturing methods, and the control of 
machine tool testing procedures. C.I.R.P. is making 
arrangements for the publication of all papers in 
due course, and details will be published when 
further information is available. 


works visits 


Visits were also made to the works of A.E.C. Ltd., 
London, to the Banner Lane Tractor Factory of the 
Standard Motor Co. Ltd., Coventry, and to the 
Manchester College of Science and Technology. At 
A.E.C. Ltd. the delegates and their ladies were 
received by the Chairman, Sir William Black, and 
at the Standard Motor Co. Ltd., by the Managing 
Director, Mr. A. S. Dick. 








GROUP PROVIDENT SCHEME 


TP.HE Institution has a Provident Scheme for its 

members in the U.K. The object is to safeguard 
members against the expense of private treatment for 
major illnesses, including surgical operations. Private 
treatment in nursing homes, hospital pay-beds and 
private specialists’ consulting fees, do not come under 
the National Health Service, and the patient has to 


pay the full cost. The Provident Scheme is 
designed to enable members of the Institution, 
and their dependents, to make the best and 


speediest arrangements without having to worry 
about the cost, and to provide a measure of 
privacy during treatment which is not possible 
under the National Health Service. Thus the 
Scheme is not intended to displace the National 
Health Service, but to provide supplementary 
benefits. 





Under the Institution’s Group Provident Scheme, 
the British United Provident Association’s standard 
rates of subscriptions are reduced by 20% and 
arrangements are made for the collection of sub- 
scriptions annually by Banker’s Order made payable 
to the Institution. Members are entitled to benefit 
immediately on acceptance and are not subject to 
the usual three monthly waiting period. 

If you are already a private member of the 
B.U.P.A. and under 65 years of age, you can apply 
to transfer to the Institution’s Group Scheme and 
get the benefit of 20°% reduction in fees. A refund 
of any balance of your current individual subscription 
which may be outstanding, would be made. . 

Members interested in joining this Group Scheme 
are asked to write to the Secretary of the Institution, 
asking for full details and an application form. 








JOURNAL BINDERS 


The increased size of the Journal has made 


impractical the present type of binder, 


and as a result of requests from members, the Institution is now able to supply 
the “ Easibind” type of binder, in which metal rods and wires hold the issues in 
place, and which is designed to hold six Journals. 


It will be found that copies of the Journal can be quickly and simply inserted 
into this binder, without damage to the pages, and that binding six issues at a time, 
instead of twelve, will facilitate easier reference, and handling of the volumes. 


The new binders may be obtained from: The Publications Department, 10 
Chesterfield Street, London, W.1, price 10s. 6d. each, including postage. Date 
transfers, for application to the spine of the binder, can be supplied if required, 


price 6d. each. 
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HE second Council Meeting of the 1958 - 1959 

Session was held at 10 Chesterfield Street, London, 
W.1, on Thursday, 30th October, 1958, and was 
attended by 34 members. The Chairman of Council, 
Mr. H. W. Bowen, O.B.E., presided at the meeting, 
at which were present by invitation Mr. D. J. White, 
Chairman of the Birmingham Graduate Section, and 
Mr. A. Smith, Honorary Secretary of the Northern 
Region. 


Regional Organisation 

It was reported by the Finance and General 
Purposes Committee that, arising out of discussion at 
the July, 1958, Council Meeting, an Ad Hoc 
Committee had been set up to examine the Regional 
Organisation and all other aspects of the proposals 
contained in the recommendations of the Special 
Committee on Organisation (The Burke Report). The 
constitution of the Ad Hoc Committee was: Mr. 
R. H. S. Turner, M.A. (Chairman); the Principal 
Officers; and one representative from each Region, 
with power to co-opt. This Committee had held its 
first meeting the previous day, and Section and 
Region Honorary Secretaries would very shortly be 
asked to provide certain information relevant to the 
Committee’s investigations. The Committee would 
also examine the constitution of the Institution and 
the Head Office organisations. 


Institution Awards 


It was also reported that the Institution’s Awards 
Sub-Committee had been reconstituted and was now 
a Sub-Committee of the Finance and General 
Purposes Committee. The new terms of reference 
defined the work of the Sub-Committee as initiating 
through the Finance and General Purposes Committee 
(a) Education Awards; (b) Named Papers; and (c) 
Papers with a Medal Award, and keeping under 
review the Institution’s Awards policy, making 
recommendations where necessary. 


Education 


It was reported by the Education Committee, in 
regard to the Engineering Institutions Examination 
(Joint Part I) that the Councils of the participating 
institutions have agreed to the inclusion of The 
Institution of Production Engineers as one of the 
bodies conducting the Part I Examination, with a 
non-continuous_ representative to the Standing 
Committee. 


REPORT OF THE 


MEETING OF COUNCIL 


30th October, 1958 


The Council were also pleased to learn that in 
addition to the Production Engineering courses now 
running at Manchester University, Professor Burstall, 
of the University of Durham, is launching a first 
degree honours course. 


Elections and Transfers 


The Council approved a number of applications 
for membership and transfer, details of which appear 
on page 781. 


The Journal 


It was reported by the Editorial Committee that 
plans were being made to extend the field of material 
hitherto considered for publication in the Journal. 
It was felt, for ‘example, that a number of universities 
and colleges concerned with production engineering 
research could undoubtedly supply reports on their 
activities which would be of interest and value to 
members of the Institution. 

The Journal continued to attract a satisfactory 
number of advertisements each month, but there 
could be no relaxation of effort if the sale of 
advertising space was to be maintained at its present 
level. Council members were again urged to give the 
maximum support to the Journal. 


Institution Papers 


The Papers Committee reported that arrangements 
had now been completed for the 1958 George Bray 
Memorial Lecture, which would be presented in 
London on 29th April, 1959. The speaker would be a 
Director of J. Lyons Ltd., who would take as his 
subject food processing, with particular reference to 
work study and production problems. 

With regard to the 1959 Viscount Nuffield Paper, 
this was to be presented in Glasgow in the autumn of 
next year by Dr. C. Timms, of the Mechanical 
Engineering Research Laboratories. Dr. Timms would 
speak on recent developments in spur and helical 
gears. 


Research 
The following reports were made on behalf of the 
Research Committee : 


Materials Handling Group. The Convention held at 
Brighton was regarded as most useful by those 
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attending and attracted considerable publicity. At a 
special meeting prior to the opening of the Conven- 
tion, Section representatives were able to discuss 
their problems and experiences. 


Materials Utilisation. The draft of the Sub- 
Committee’s report was now in the hands of the 
printer. 


Sources of Information Directory. One section 
remains to be completed by the Chairman of the 
Sub-Committee. 


Control of Quality. The Sub-Committee’s Report on 
“Quality — Its Creation and Control” had 
attracted widespread publicity. 

The future activities of the Research Committee 
include work on the following subjects :- 


(a) Co-ordination of Production 
Techniques ; 

(b) Electronics and Kindred Modern Developments 
as Applied to Process Loading ; 

(c) History and Modern Day Functions of the 
Production Engineer. 


Management 


Standardisation 


It was reported by the Standards Committee that 
the new Sub-Committee on International Standards, 
under the Chairmanship of Mr. T. A. C. Sparling, 
had now been formed and had held its initial 
meeting. 

The Standards Committee continues its work of 
appointing representatives to serve on B.S.I. 
Technical Committees. At the present time, 80 
members are serving as representatives of the 
Institution on 130 B.S.I. Committees. The Committee 
is also in active liaison with the National Joint 
Committee on Non-Destructive Testing; the British 
Institute of Management; and the British Productivity 
Council. 


The Library 


It was reported by the Library Committee that 
there had been a slight decrease in enquiries during 
the summer months. A bibliography of literature on 
Materials Handling had been compiled for the 





Materials Handling Group, and was now on general 
sale. 


Sections outside the United Kingdom 


Mr. R. H. S. Turner, Vice-Chairman of Council, 
reported that a number of overseas members had 
visited Headquarters since the last Council Meeting. 
Mr. Goodchild had continued his discussions with 
the Secretary on the position of the Institution in 
India, and the hope had been expressed that in the 
not-too-distant future, a representative of Head- 
quarters would visit India. 

Mr. J. M. Steer, Chairman of the Australian 
Council, had written referring to the very welcome 
visit of Mr. Harold Burke, which had done a great 
deal to clear up a number of problems and to 
strengthen the relationship between London and 
Australia. Mr. Turner suggested that Council should 
put on records its appreciation of Mr. Burke's 
activities in Australia in support of the Institution, 
and this was unanimously agreed. 


Honours 


The Council was pleased to learn that Her 
Majesty the Queen had conferred the award of 
M.B.E. upon Mr. A. S. Downes, Associate Member, 
of Wolverhampton. 


Region and Section Reports 


The Council received a number of reports from 
Regions and Sections, extracts from which will appear 
in the January Journal. 


Obituary 


The Council recorded with deep regret the deaths 
of the following members :- 


T. W. Chick; A. E. Eggington; 
E. G. R. Kipps; P. H. Muirhead. 


H. G. Hilton: 


Date and Place of Next Meeting 


It was agreed that the next meeting of the Council 
would take place on Thursday, 29th January, 1959, 
at lla.m., and that the Annual General Meeting 
should be held at 2 p.m. on the same date. 





ELECTIONS AND TRANSFERS — continued 


SYDNEY SECTION 
As Associate Members 


WESTERN SECTION 
As Associate Member 


WORCESTER SECTION 
As Associate Member 


J. S. French: G. E. Owen H. Williams. G. H. Robinscn 
Transfers As Graduates As Graduate 
From Graduate to Associate Member R. H. Lowres; E. R. Cutler: J. K. Foden G. E. Blundell. 

D. M. Hallam. As Student 


~—— Students to Graduates G. C. Straughen. 


W. Leal: R. M. Croucher. 


WOLVERHAMPTON SECTION 


As Member 
G. N. Skidmore. 
As Graduates 


W. R. Moule; R. Benion: J. L. Freeman 


TEES-SIDE SECTION 
As Associate Member 
I. Davies 
As Graduate 


As Students 


Transfers 





B. Bramhill; R. S. Evans 


From Graduates to Assoc’ate Members 


NO SECTION 

As Assoc‘ate Members 

J. C. Bihl; M. A. Wahid. 
As Graduates 

B. K. Joshi; Z. Ali. 
As Student 

M. E. W. Dassanayake 
Transfers 





D. K. Hiro. G. Rogers; R. E. J. Roberts; B. A. Jones From Associate Member to Member 
Transfer “f " R. C. Briggs; A. W. Guest. S. Eilon. 
From ¢ te to Associate \ ber From Students to Graduates From Stud to Graduat 

T. Young W. Perry; K. J. Roberts. S. M. Chandaria. 


780 













































































BIRMINGHAM SECTION 
As Associate Members 
V. E. Shute: G. Baker. 
As Graduates 


B. W. Jabbitt; D. S. Myring; F. E. Newton: 


J. E. Watkins: K. N. Matthews. 
As Student 

J. Lovatt 
Transfer 
From Student to Graduate 

F. Ireland. 


BOMBAY SECTION 
As Associate Members 
S. D. Amin; K. R. Rao. 
As Graduates 
OF . Doshi; P. A. Shah; A. K. De 
on Students 


D. Narang; S. S. Hariharan; N. K. Kar: 
r ron Pandey; V. R. Gopisetty; M. N. Hoda: 
B. K. Pawagi:; B. C. Bhattacharya: 
A. D. Patel; M. N. Kamath; P. C. Thomas: 


D. P. Ghoshal; R. Venkataramani. 





Transfer 
From Graduate to A iate Memb 
B. N. Ganguly. 
CALCUTTA SECTION 
As Graduates 
A. K. Bhattacharya: O. S. Chaudhry: 


N. S. Batlaw: A. M. Menda; V. S. Varma: 


C. K. Malhan. 


CANADA SECTION 
Transfer 
From Student to Associate Member 
F. D. Hall. 


CARDIFF SECTION 
As Associate Member 
F. W. J. Randall. 


COVENTRY SECTION 
As Graduate 
A. B. Taylor. 
Transfer 
From Graduate to Associate Member 
F. L. Twigg. 


DERBY SECTION 
As Graduates 
E. J. Farrell; W. Smith. 


DONCASTER SECTION 
As Student 
H. B. Pearson. 
Transfer 
From Associate Member to Member 
G. L. A. Draper. 


DUNDEE SECTION 
Transfers 


From Graduates to Associate Members 
K. Bird; J. Bell 

From Te to Graduates 
D. M. P. Scott: J. W. Anderson. 


GLASGOW SECTION 
As Graduate 
W. G. S. Guthrie. 
As Student 
J. Reid. 
Transfers 
From Graduates to Associate Members 
J. H. Morrison: D. M. Murray. 


GLOUCESTER SECTION 
As Member 
R. W. Walker. 
As Graduate 
L. Powell. 
As Student 
P. J. Pratley. 
Transfers 
From Associate Member to Member 
A. J. Pack. 
From Graduates to Associate Members 
T. Tanner: J. I, Dennison. 


LEICESTER SECTION 
As Associate Member 
A. W. Plent. 
As Associate 


Cc. = Wright: G. Fox. 

Transfers 

From Graduate to Associate Member 
A. C. Evans. 

From Student to Graduate 
E. R. Heggs. 


LINCOLN SECTION 
As Associate Member 
roffitt 
Transfers 
From Associate Member to Member 
A. L. Martin. 
From Graduate to Associate Member 
C. K. Pickles. 


LIVERPOOL SECTION 
As Students 
B. Stevens; D. C. Williams 
Transfers 
From Stud ts to ca a + 


S. D. Allanson; A. Gibson 


LONDON SECTION 
As Associate Members 





G. T. Jeffries; H. Berkovi; A. Ringshaw: 
R. A. Staker; D. R. Harper; E. Adnams: 
P. G. Hillier; E. A. Cartner; J. Burton: 


L. B. Whittaker. 
As Graduates 


A. G. Nunn; H. W. Jones; M. L. Howell; 
P. J. Jenkins; D. C. _, L._.R. Rust; 
D. Yardy; R. ie Varma; L. A. Whitehead: 
D. S. Anker; L ‘ Stannett; t T. Bristow: 


K. L. Grigg; M. . Scott; F. G. Goodwin 


A. H. Meadows; P. J. Kenton; T. J. Kelly: 
B. M. Darroch, 7. &- Forward; J. R. Smith: 


EF. W: Godenzie; . J. Steele. 
Transfers 
From Associate Member to Member 
M. Rivlin. 
From Graduates to Associate Members 


C. L. Wright; R. S. Ritchie; M. A. Nagle: 


V. F. Burgess. 
ais Students to Graduates 


Wilkes; R. S. Great: B. E. Collier: 


N. S. Gay; J. F. Reeves. 


LUTON SECTION 
Ac Aaa Member 


~ Graduates 


. A. T. Arrigoni; R. J. Caddy; M. Jackson. 


an Students 


B. J. Smith; R. R. Wiltshire; B. R. Mills. 


MANCHESTER SECTION 
As Associate Member 

Stamp. 
As Graduates 

Fray; R. Collinge. 
As Students 
D. B. Richardson; M. D. Robinson. 

Transfers 





From Graduate to A iate Memb 
K. McConnell. 
From Student to Graduate 
Lord. 


MELBOURNE SECTION 
As Associate Member 
B. F. Einsiedel. 
~~ Cote 
James. 
ans pm 
I. D. Jowett. 


NOTTINGHAM SECTION 
As Member 
J. Broadhurst. 


NORTHERN IRELAND SECTION 
As Graduate 
F. D. Duffin 


ELECTIONS AND TRANSFERS 


30th October, 1958 


NEWCASTLE UPON TYNE SECTION 
Transfer 

From Graduate to A iate Memb 

FE. Stephenson. 


OXFORD SECTION 
As Associate Member 
J. W. Gibbard. 





As Student 
A. D. Tomkinson. 

Transfers 

From Graduates to Associate Members 
G. J. Bullock; N. H. W. Ward. 


PRESTON SECTION 
Reid: A. Williams; J. Crossley: 


B. Taylor. 

Transfers 

From Graduate to Associate Member 
G. H. Farnworth. 

From Students to Graduates 
P T. Hughes; A. M. Marshall. 


READING SECTION 
Transfers 


From Students to Graduates 
P. H. Reynolds; R. Peake; R. H. Philipson. 


ROCHESTER SECTION 

As Graduate 

M. J. Chamberlain. 
As Student 

R. J. Spain. 
Transfer 
From Student to Graduate 

E. W. Munn. 


SOUTH AFRICA SECTION 


As Associate Member 
R.Young 

New Affiliated Firm 
C. E. Hultquist (Pty.) Ltd. 


SOUTH ESSEX SECTION 

As Associate Member 

E. Forster. 
As Graduates 

C. Drinkwater; K. K. Nohria. 
Transfer 
From Graduate to Associate Member 

R. T. Marshall. 


_ SHEFFIELD SECTION 


Transfer 
From Graduate to Associate Member 
R. W. Hammond. 


SHREWSBURY SECTION 
As Graduate 
H. D. Mainwaring. 


SOUTHAMPTON SECTION 


D. Brown; I. R. Hooper; A. G. Cozens 
Transfers 
From Students to Graduates 

N. Duffield; F. K. J. Coombs. 


STOKE-ON-TRENT SECTION 
As Graduate 
F. J. Bentley. 
Transfer 
From Student to Graduate 
Wood. 


SWANSEA SECTION 
As Associate Member 
A. J. Bannister. 


(concluded on facing page) 
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INCOME TAX RELIEF ON MEMBERSHIP 
SUBSCRIPTIONS 


Under the provision of the Finance Act, 1959, 
professional membership subscriptions are allowable 
for relief of Income Tax, where the professional 
society is approved under the Act. 


The Commissioners of Inland Revenue have 
approved The Institution of Production Engineers 
for the purpose of Section 16, Finance Act, 1958. 
This means that the whole of the annual membership 
subscription paid by a member from his own private 
income will be allowable as a deduction from his 
emoluments, assessable to Income Tax under 
Schedule E. 


The following will not qualify for relief of tax :- 


(a) members whose subscriptions are paid by their 
employer, or other body; 


(b) members who have signed a Deed of Covenant 
with the Institution. On expiry of the 
Covenant period, these members will be able to 
obtain relief of tax, referred to above. 


Members of the Institution who consider them- 
selves entitled to the relief should apply to their local 


NEWS OF 


Mr. John Mitford Brice, Member, Technical 
and Commercial Manager of The Rockwell Machine 
Tool Company, Ltd., has been appointed a Divisional 
Director of the Company. Mr. Brice is the immediate 
Past Chairman of the _ Institution’s Editorial 
Committee, and a serving member of the Finance 
& General Purposes Committee, and of the Papers 
Committee. 


Mr. R. W. Brocklehurst, Member, Superinten- 
dent of The English Steel Forge & Engineering 
Corporation Ltd., has been appointed to the board 
of that company. 


Mr. H. A. Chambers, Member, General Manager 
of The Rockwell Machine Tool Company, has been 
appointed a Divisional Director of the Company. 


Mr. L. R. Evans, Member, Superintendent of 
the Grimesthorpe Works of The English Steel 
Castings Corporation Ltd., has been appointed to 
the board of that company. He is a Member of 
Council and of the Sheffield Section Committee. 
Mr. Evans is also a Corresponding Member of the 
Papers Committee. 
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tax office, as soon as possible, for Form P.358, on 
which to make a claim for adjustment of their 
P.A.Y.E. coding. 


MEMBERS’ INDEX 


During last summer all members of the Institution 
in the United Kingdom were sent a questionnaire in 
the form of an index card, which they were asked to 
complete and return to Head Office. The response 
has been good, but there are still quite a number 
of members who have not returned the card. These 
members are asked to do so as early as possible as 
this accumulated information is invaluable, both to 
Head Office and to the working of the Institution. 


When returning the card, many members offer 
their services to the Institution in one form or 
another, such as presenting Papers to local Sections 
and serving on Committees. This help is greatly 
appreciated, but it is not possible for all offers to be 
taken up immediately, and the Secretary will 
approach members when need arises. 


In order that the new index may be kept up to 
date, all members are urged to notify Head Office 
immediately any changes occur, particularly changes 
of address or changes of appointment. 


MEMBERS 


Mr. R. Fielding, Member, Superintendent of 
The English Steel Spring Corporation Limited, has 
been appointed to the board of that company. 


Mr. R. Turner Hood, Member, has _ been 
appointed Managing Director of Brades & Nash 
Tyzack Industries Ltd., and also appointed a 
Director of Brades & Nash Tyzack Industries of 
Canada Ltd. 


Mr. G. P. Darnley, 
Member, has been appointed 
Joint Managing Director 
& Hinchliffe 


Limited, Manchester. 
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Mr. W. W. Jeacock, Member, General Manager 
of The Coventry Gauge & Tool Company, Ltd., has 
been appointed a Divisional Director of the Company. 
Mr. Jeacock serves on the Coventry Section 
Committee. 


Mr. A. J. Lund, Member, has recently been 
appointed Director of Amalgamations (Private) 
Limited, Madras. Mr. Lund retains his position as 
Director & General Manager of Simpson & Company 


Ltd., Madras. 


Mr. C. W. Miustill, 
Member, is now Managing 
Director of Jackson Boilers 
Ltd., of Leeds. He was 
President of the Yorkshire 
Section of the Institution 
from 1941 - 1944. Mr. 
Mustill served on_ the 
Management Committee of 
the Institution’s Research 
Department from 1943-1946 
and also as an additional 
Section Representative on 
Council. He was a mem- 
ber of the Yorkshire Section Committee for 14 years. 


Mr. G. S. Cope, Associate Member, has been 
appointed General Manager of Freeman, Taylor 
Machines Ltd. He joined the firm three years ago, 
and will be responsible for sales and production. 


Mr. S. Billington, Associate Member, has now 
taken up a position as Plant Engineer to The Jardine 
Dyeing & Finishing Co. Ltd., Hong Kong. Mr. 
Billington was formerly Chief Engineer to the 
Compania America Fabril, Brasil. 





Mr. P. Vince Brown, Associate Member, has been 
transferred by the Ministry of Supply to the Aircraft 
and Armament Experimental Establishment at 
Boscombe Down, where he will be attached to the 
Aircraft Engineering Division. He was previously 
in the Aircraft Production Development Branch at 
St. Giles Court, London. 


Mr. E. H. Mather, Associate Member, has taken 
up a new appointment recently with Withers 
Limestone Ltd., Carnforth, as Group Engineer. 


Mr. L. B. Rutter, Associate Member, has recently 
taken up the position of Works Manager with Birfield 
Tools Ltd., Wyken, Coventry. 


Mr. R. P. Shaw, Associate Member, of Thomas 
Bolton & Sons Ltd., Froghall, Stoke-on-Trent, is 
joint holder of the 1958 Sir Alexander Roger Travel- 
ling Scholarship, awarded annually to employees of 
the British Insulated Callender’s Cables group of 
companies. Mr. Shaw will spend several months in 
the Spring of next year visiting copper and copper 
alloy producers in the United States. 


Mr. M. E. Clark, Graduate, is at present with the 
Atomic Weapons Research Establishment, Alder- 
maston, Berkshire, on secondment from the Ministry 
of Supply. 


Mr. F. B. Leak, Graduate, has now been appointed 
Plant Engineer with Walker Brothers (Wigan) 
Limited, where he was formerly Assistant Plant 
Engineer. 











DIARY DATES FOR 1959 


March 11th 


The 1958 Viscount Nuffield Paper, to be presented at the University of Birmingham. 


Speaker: Dr. N. P. Inglis, Metals Division Research Director, Imperial 
Chemical Industries Limited. 

Subject: ‘“ The Production, Fabrication, Properties and Uses of Some of the 
Newer Metals.” 


April 16th/17th 


Journal.) 


The Seventh Aircraft Production Conference, Southampton. (See Supplement to this 


April 29th... aie The 1958 George Bray Memorial Lecture, to be presented in London. 


Subject : “Food Production with Particular Regard to Work Study Methods 
and Production Problems.” 


October 12th... 


The 1959 E. W. Hancock Paper, to be presented in Bristol. 


Subject : “Human Relations in Industry.” 
Speaker: Mr. R. A. Banks, Personnel Director, Imperial Chemical Industries 


Limited. 
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Journal Contents 


Volume 37. 1958 


January 

“New Year Thoughts” by The Rt. Hon. The Ear! 
of Halsbury, President of the Institution 

The 1957 Sir Alfred Herbert xo ui 


“The Bases of Measurement ” H. Barrell, D.Sc., 


A.R.C.S., F.Inst.P. 


Report and Discussion 


"The & ngine ering Graduate - Se 
Problem” by L. J. Kastner, M.A., M.Sc., 
M.1.Mech.E. 


‘The Varied Application of Drilling Machines in 
Relation to Other Production ” by W. A. 
Hannaby, M.I.Prod.E. Aa ¢ ads 

PERA Newsletter 25 ae soe 

Materials Handling Group - Meeting of Region 
and Section Representatives - iss 

Institution Notes * 

Materials Handling Convention, 1957 

News of Members ie in 

Associate Membership Examination, 1957 Pass 
List ; ot 

Hazleton Memorial Library. _ Additions 

Notice of Extraordinary General Meeting 

Notice of Annual General Meeting 

Minutes of Annual General Meeting - 31st 
January, 1957 ok PA 

Report of Election of Members to Council 


1957 - 1958 ne ise 

Report of Council Ist July, 1956 - 30th June, 

1957 ; rE = its sa 
February 


The 1957 James N. Kirby Paper 
“Operation Future — The Engineer in a Changing 
World ” by Walter Scott 5aé are sc 
‘The Mathematics of Handling” by Dr. K. D. 
Tocher < eh at oat aa sas 
“The Manufacture and Application of Tungsten 
Carbide in Australia” by W. J. Kelsey, 
A.M.I.Mech.E., A.M.I.Prod.E. ... ; 
“Work Measurement and Its Uses for Management 
Control” by Walter Hewett, A.M.I.Mech.E., 
M.I.Prod.E., A.L.I.A., M.Amer.S.M.E. 
Correspondence 
Institution Notes 
News of Members 
Institution Diary for 1958 ... 
Hazleton Memorial Library Periodicals Currently 
Received 


March 
Sixth Annual Conference on “Problems of Aircraft 
Production ” 

Addresses at Opening Luncheon 

Conference Programme ~ 
Session I (The Lord Sempill Paper) 
“Manufacturing in the Aeronautic Age” by Boyd 

K. Bucey 3 ae ag eas he 

Session IT 


“ Manufacturing Practice’’ —- A review of British 
aircraft industry—by L. G. Burnerd, M.I.Prod.E., 
A.F.R.Ae.S. 


Report and Discussion 
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Page 


73 
84 


91 


105 
116 
117 
118 
119 


120 


125 
128 


138 


139 
174 


Page 
‘ Three-Dimensional ‘Tape- Controlled sg aneaaeei ‘e 
by H,. J. Elton, A.M.I.Prod.E. .. - ae 180 
“Output Pattern in Repetitive Tasks” — with 
special reference to Compensating Relaxation 
Allowances (Part I) by N. A. Dudley, 
Ph.D.(Birmingham), B.Sc.(London), M.I.Prod.E. 187 
Report of the Meeting of Council — 30th January, 


1958 a - : Ss ~ co ee 
The Extraordinary General Meeting — 30th 

January, 1958 Bt ; iss 194 
Report of the Annual General Meeting | —— 30th 

January, 1958... Ke Res ae ore 195 
Elections and Transfers... <o ae 
The New Associate rsreeniaiie Examination... 199 
News of Members .. : si as we 
Institution Diary for 1958 . 203 
Obituaries — Mr. F. G, Woollard, M.B.E.; Mr. 

Alastair McLeod; Mr. G. A. Firkins ... 204 

April 


The 1957 Viscount Nuffield Paper 
‘ Technical Education for Production 7. ee a 


The Rt. Hon, The Lord Hives, C.H., 


sey 


D.Sc., LL.D. : : 2.) | OT 
Report and Discussion tex as ve c= Laeee 
Correspondence +5 Fy 223 


Sixth Conference on Aircraft Production 

Session III 

“Some Aspects of the Design, Development and 
Manufacture of the Pl Wing” by F. Bradford, 


A.F.R.Ae.S., and G. H. Taylor ... 226 
Report and Discussion >. re: nee ss0 eo 
Session IV 
Combined Discussion ; ... 248 
“Output Pattern in Repetitive “Tasks” — with 


special reference to Compensating Relaxation 
Allowances (Part II) by N. A. Dudley, 
Ph.D.(Birmingham), B.Sc.(London), M.I.Prod.E. 257 


Notice of Council Elections, 1958 - 1959 ... ... 264 

PERA Newsletter... was. Oo 

Extracts from Region and Section Reports cae eee 

Institution Notes... rae ca id ee 273 

News of Members . pak si ie 274 

Hazleton Memorial Library - — Additions ... bh 275 
May 


‘Technical Training and Professional Status” by 


The Rt. Hon. The Earl of Halsbury, F.R.I.C., 


F.Inst.P., M.I.Prod.E. . 277 
“A New Approach to Production Control ” by J. L. 

Burbidge, A.M.I.Prod.E., A.M.B.I.M. ... 288 
Output Pattern in Repetitive Tasks” — with 


special reference to Compensating Relaxation 

Allowances (Part III) by N. A. Dudley, 

Ph.D.(Birmingham), B.Sc.(London), M.I.Prod.E. 303 
“The Mixing of Concrete” by C. B. Abbey, 


A.M.I.Mech.E., M.I.Prod.E. .. 314 

“ Organisation and Management of the Production 

Unit” — A Thesis by E. W._ Dixon, 
A.M.I.Prod.E. ee oe Bits ~~ ise ee 
News of Members ... a) ee 
Obituary — Mr. G. A. Firkins, M.1.Prod.E. itn Woeo 
Hazleton Memorial Library — Additions ... ‘<< ao 
Institution Diary for 1958 ... Ps 1. Bae 
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June 


“The New Industrial Pattern of South Wales” by 
A. J. Nicholas, M.I.E.E., Assoc.M.C.T. 

* Current Experimental Work with Sintered Oxide 
as a Cutting Tool” by H._ Eckersley, 
M.I.Mech.E., M.I.Prod.E., and R. N. Cook, 
A.M.I.Mech.E., M.I.Prod.E. 

* Carbide and Ceramic Tools in the Finish Turning 
of Steel ’* — A Comparative Investigation — by 
Vladimir Solaja ... ie ae, or ei 

* Production Problems Associated with Industrial 
Atomic Energy” by Dr. J. E. Littlechild 

Discussion... me es i Se 

* Output Pattern in Repetitive Tasks ” —_ with 
special reference to Compensating Relaxation 
Allowances (Part IV) by N. A. Dudley, 
Ph.D.(Birmingham), B.Sc.(London), M.I.Prod.E. 

Report of the Meeting of Council — 24th inisien 
1958 

Elections and Transfers 

Extracts from Region and Section. Reports 

Institution Notes ae Sas xa 

News of Members 

Institution Diary for 1958 . 


July 


‘Business Financing and the Stock Exchange ” by 
Gordon Cummings pia ae 


The 1957 George Bray Me morial Lecture 


‘The Fabrication of Plastics’ by Dr. V. E. Yarsley. 
M.Sc., D.Se.Tech.(Zurich), F.R.I.C.,  F.P.I., 
M.1.Chem.E. : ' ie - 

Report and Discussion 


* Air Gauging—History and Future Developments - 


by C. J. Tanner 
The Principal Officers, 1958 - 1959 
News of Members ... 
Obituary-—-Mr, F. T. Nurrish, M.B.E., M.I.Prod.E. 
Hazleton Memorial Library Additions 


August 


~*~ 


1960 Associate 
Exemptions ae 
‘ompressed Air C onference. Papers 


Examinations 


Membership 


‘ Air-Operated Equipment ” by N. P. Watts = 
* Fire and Explosion Hazards in yon ay ig Air 


Systems ” by A. C. Smith, B.Sc., and A. Thomas, 


Ph.D., B.Sc. iat 

* Industrial Uses of ‘Rotary. Cc ‘ompressors a by J. 
Hodge, M.A., M.I.Mech.E.,  A.F.R.AeS., 
M.A.S.M.E, 


“Batch Production of Piston Type Hydraulic Control 


Valves” by J. H. Cross, A.M.I.Prod.E. 

‘The Heating and Ventilating of Factories” —— A 
review of developments and methods by 
F. Carter ... <3 bak 

PERA Newsletter 

Institution Notes 

News of Members san 

Hazleton Memorial Library - -- Additions ie 

Institution Diary for 1958 . 


September 


Vires Acquirit Eundo 


The 1958 E. W. Hancock Paper 


‘Human Relations in Industry Men, Women 
and Work” by Lewis T. Wright 
Report and Discussion 


‘Properties and Applications of High “Alumina 


Ceramics in Industry” by F. E. V. Spencer, 

M.1I.Prod.E., and D. Turner biel MG ed 
‘The Economic oe” by Professor F. W. 

Paish, M.C., M.A. e ~~ ea ee 
Discussion “ Sis ne ‘git 
1960 Associate § Membership 


Examinations 
Exemptions (revised) a 
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341 


363 


373 
380 
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463 
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Report of Fourth Conference of Engineers 
Responsible for Standards eo 

“Poland Today * — The Secretary’: Report 

The Standing Committees, 1958 - 
Report of Meeting of Council 
Elections and Transfers 
Institution Notes 

News of Members .. * 
Hazleton Memorial Library. 


oth July, 1958 


Additions xi 


October 


“Selling in World Markets ~ A Report of the 
Opening Session of the Production Conference, 
1958 ms 

Discussion... ne iis ¥ $55 nae 

‘The Design of Automatic Machine Tools for 
Electronic Control” by F. sitanaatih D.Sc., 
M.1.Mech.E., M.I.Prod.E. 

Report and Discussion ‘ 5 5 ny 

* Cybernetics, Ope rational Research and 
Automation” by F. H. George, Ph.D., M.A., 
PACS. os ae ye se We aes 

Operational Research Case Studies by John 
Harling tes tes aot $e es 
Discussion 


** Management Training in the U.S.A.” by Gordon 


F. Hird 
Institution Diary Dates — 1958 - 1959 
Extracts from Region and Section Reports 
PERA Newsletter Neg oe 
News of Members af 
Hazleton Memorial Library 


Reviews and 
Additions ... ry. 


November 


“Operational Research in Engineering Production ~ 
by N. A. Dudley, Ph.D.( esa anaen 
B.Sc. (London), M.I. Prod.E. 

Automatic Equipment for Jobbing Work ” ‘by Tan 
Nickols, A.M.I.Prod.E., J. P. Udal and O. S. 
Puckle, M.B.E.. M.LE.E. ie 


Discussion 


‘ = Application of Spark Erosion “Machining = by 
. J. Lawrance, G.I.Mech.E., Grad.I.Prod.E. 
The Use of Plastics in Making Jigs. Tools and 
Moulds” by W. T. John 
International Congress for Production Engineering 
Research 
Institution Diary Dates ‘1958 - 1959 
News of Members 


Hazleton Memorial Librarv Additions 


December 


The Annual Dinner, 29th October, 1958 . 

“Design and Performance of Two Milling Force 
Dynamometers” by F. Koenigsberger, D.Sc., 
M.I.Mech.E., M.I.Prod.E., K. D. Marwaha, 
M.Sc.Tech., Grad.I.Prod. E., and A. | oa 
Sabberwal, M.Sc.Tech, ... 

A Specialist Approach ‘to Cost- 
Reduction in Industry” by J. Rawicz-Szczerbo, 
M.Sc., Grad.I.E.E., Grad.I.Prod.E. ne 

“Cemented Carbide Tools — Their Application for 
Increased regs: in Heavy and General 
Engineering ” by D Rodgers, A.M.I.Prod.E. 

‘* Apprentice Training ” by F. Rushton, A.M.1.Prod.E. 
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PERA Newsletter . 

Report of the Meeting of Council — 
1958 “ ea 
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News of Members .. 
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Index to Papers, 1958 


Pages 
January... * 1- 72 May 
February -»  da~ tet June 
March ss ... 125-206 July 
April Bs ... 207-276 August 


Pages Pages 
277 - 338 September .. 531 - 596 
339 - 396 October és 597 - 668 
397 - 466 November ... 669 - 720 
467 - 530 December ... 721 - 788 


AUTHOR AND TITLE INDEX TO PAPERS PUBLISHED 


ABBEY, C. B. May 314 - 323. 

Air gauging : history and future development. (C. J. Tanner.) 
July 448 - 462. 

Air-operated equipment. (N. P. Watts.) August 471 - 481. 

Aircraft Production Conference. See Problems of Aircraft 
Production. 

Application of Cemented Carbide tools for increased productivity 
in heavy and general engineering (D. C. Rodgers.) 
December, 754 - 769. 

Application of spark erosion machining. (A. J. Lawrance.) 
November 694 - 709. 

Automatic equipment for jobbing work. (J. P. Udal.) November 
673 - 693. 
BAILEY, J. A. 
April 224. 

BARRELL, H. January 3-35. 

The bases of measurement. (H. Barrell.) January 3 - 35. 

Batch production of piston type hydraulic control valves. (J. 
H. Cross.) August 500 - 509. 

BRADFORD, F. April 226 - 247. 

Bray (George) Memorial Lecture. See George Bray Memorial 
Lecture. 

BUCEY, Boyd K. March 129 - 138. 

BURBIDGE, J. L. May 277 - 287. 

BURNARD, L. G. March 139 - 179. 

Business financing and the stock exchange. (Gordon Cummings. ) 
July 397 - 401. 

Carbide and ceramic tools in the finish turning of steel : a 
comparative investigation. (Vladimir Solaja.) June 363 - 372. 

CARTER, F. August 510 - 522. 

Compressed Air Conference, Camborne, 1958. Papers 
presented. July 448 - 462 ; August 471 - 481, 482 - 489. 
490 - 499. 

Conference of Engineers responsible for Standards. London, 
1958. Report. September 580 - 585. 

COOK, R. N. June 341 - 362. 

COOPER, F. W. March 201. 

CROSS, J. H. August 500 - 509. 

CUMMINGS, Gordon. July 397 - 401. 

Current experimental work with sintered oxide and a cutting 
tool. (H. Eckersley and R. N. Cook.) June 341 - 362. 

Cybernetics, operational research and automation. (F. H. 
George.) October 634 - 643, 650 - 652. 

Design and performance of two milling force dynamometers. 
(F. Koenisberger, K. D. Marwaha and A. J. P. Sabberwal.) 
December, 727 - 742. 

The design of automatic machine tools for electronic control. 
(F. Koenisberger.) October 610 - 633. 

DIXON, E. W. May 324 - 333. 

DUDLEY, N. A. March 187 - 191 ; April 257 - 264; May 

303 - 313 ; June 382 - 384 ; November 669 - 672. 

E. W. Hancock Paper, 1958. September 532 - 547. 

ECKERSLEY, H. June 341 - 362. 

ELTON, H. J. March 180 - 186. 

The engineering graduate: a production problem. (L. J. 
Kastner.) January 36 - 41. 

EVANS, J. C. (Communication. Sir Alfred Herbert Paper.) 
February 116. 

The fabrication of plastics. (V. E. Yarsley.) July 402 - 447. 

Fire explosion hazards in compressed air systems. (A. C. Smith 
and A. Thomas.) August 482 - 489. 


(Communication. Viscount Nuffield Paper.) 
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FRANCE, James. (Communications — Viscount Nuffield 
Paper.) April 223 - 224. 

FRANCE, James. The new Associate Membership Examination. 
March 199 - 201. 

GEORGE, F. H. Cybernetics, operational research and 
automation. October 634 - 643, 650 - 652. 

George Bray Memorial lecture, 1957. July 402 - 447. 

HAGUE, E. H. October 601 - 603. 

HALSBURY, Earl of. January 1 - 2, 50 ; May 277 - 287. 

HANCOCK, E. W. November 716 - 718. 

Hancock (E. W.) Paper. See E. W. Hancock Paper. 

HANNABY, W. A. January 42 - 49. 

HARLING, John. October 644 - 652. 

The heating and ventilating of factories: a review of 
developments and methods. (F. Carter.) August 510 - 522. 

Herbert (Sir Alfred) Paper. 1957. January 3 - 35. 

HEWITT, Walter. February 105 - 116. 

HIRD, Gordon F. October 653 - 658. 

HIVES, Lord. April 217 - 224. 

HODGE, James. August 490 - 499, 489. 

HUGHES, William. October 605 - 606. 

Human relations in industry : ‘‘ Men, women and work”. 
(Lewis T. Wright.) September 532 - 547. 

Industrial uses of rotary compressors. James (Hodge.) August 
490 - 499, 489. 

International Congress for Production Engineering Research. 
Speech by E. W. Hancock. November 716 - 718. 


James N. Kirby Paper. 1957. February 73 - 83. 


JOHN, W. T. November 710 - 716. 


KASTNER, L. J. January 36 - 41. 


KELSEY, W. J. February 91 - 103. 

KIRBY (James N.) Paper. 1957. February, 73 - 83. 

KOENISBERGER, F. T. October 610 - 633. December, 727 - 742 

LAWRANCE, A. J. November 694 - 709. 

LITTLECHILD, J. E. June 373 - 381, 384. 

Lord Sempill Paper. 1958. March 129 - 138. 

Management training in the U.S.A.: a review of teaching 
techniques and teachers. (Gordon F. Hird.) October 653 - 658. 

The manufacture and application of tungsten carbide in 
Australia. (W. J. Kelsey.) February 91 - 103. 

Manufacturing in the aeronautic age. (Boyd K. Bucey.) March 
129 - 138. 

Manufacturing practice: a review of the British Aircraft 
Industry. (L. G. Burnard.) March 139-174. (K. D. 
Marwaha.) December, 

MARWAHA, K. D. December, 727 - 742. 

Materials Handling Convention, Leamington Spa, 1957. 
Report, January 54-55. Paper presented. February 84 - 90. 

The mixing of concrete. (C. B. Abbey.) May 314 - 323. 

The new industrial pattern of South Wales. (A. J. Nicholas.) 
June 339 - 40. 

New Year thoughts. (Earl of Halsbury. Leading article.). 
January 1-2, 50. 

NICHOLAS, A. J. June 339 - 340. 

NICKOLS, Ian. November 673 - 676. 

Nuffield (Viscount) Paper. 1957. April 207 - 216. 

Operation future : the engineer in a changing world. (Walter 
Scott.) February 73 - 83. 

Operational research case studies. (John Harling.) October 
644 - 652. 
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Operational research in engineering production. (N. A. Dudley.) 
November 669 - 672. 

Output pattern in repetitive tasks. (N. A. Dudley.) March 
187 - 191 : April 257 - 264 ; May 303 - 313 ; June 382 - 384. 

PAISH, F. W. September 560 - 575. 

Poland today : the secretary’s report. (W. F. S. Woodford.) 
September 586 - 589. 

Problems of aircraft production, Conference, No. 6, Southampton 
1958. March 125 - 127, 129 - 138, 139 - 174, ; April 226 - 247, 
248 - 256. 

Production Conference, London, 1958. September 532 - 547, 
560-575; October 597-609, 643, 610 - 633, 634 - 643, 
644 - 649. - 

Production problems associated with industrial atomic energy. 
(J. E. Littlechild.) June 373 - 381, 384. 

Properties and applications of high alumina ceramics in industry. 
(F. E. V. Spencer and D. D. Turner.) September 548 - 559. 
547. 

PUCKLE, O. S. November 681 - 687. 

RODGERS, D. C. December 754 - 769. 

RAWICZ-SZCZERBO, J. December 743 - 753. 
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This... ff ...1s a line we’re not shooting! 


New, dramatically improved Mobil DTE Oils give a balanced protection 
and service performance that no other oil on the market today can equal. 


New Mobil DTE Oils for hydraulic and circulating systems have 

many specific advantages which, taken together, make a convincing reason for 
preferring them to any other oils of their kind. Here are some of the 
advantages you will get if you use new Mobil DTE Oils: 


LONGER OIL LIFE vw 


STABILITY AT ALL TEMPERATURES w 


NEW 

balanced 
Mobil DTE Oils 
for protection 
and performance 
no other oil 
can equal 


FREEDOM FROM DEPOSITS ww 
PROTECTION AGAINST RUST AND CORROSION ~ 


QUICK SEPARATION FROM WATER W~ 


LESS WEAR \~ 


ASK THE MAN FROM MOBIL 


This line is no exaggeration. It is the plain truth, 

proved in careful tests against other well known hydraulic and circulating 
oils. The line down our left-hand margin is taken from a chart of these 
tests. Ask your Mobil representative to show you the chart. He will 


explain how, on balance—on the results of all the tests— 
new Mobil DTE Oils show a clear advantage that can mean lower 
costs and improved production in your business. 


MOBIL OIL COMPANY LIMITED, LONDON S.W.1 





































HORIZONTAL SPINDLE 
SURFACE GRINDING MACHINE 


This machine is designed for work 
requiring extremely accurate and highly 
finished flat surfaces. Besides being 
ideal for tool room work and for die 


grinding, the Model ‘OSB’ can be used 


to advantage in the production line. * 


High rates of output are obtainable. 
Built in three sizes with work tables 


30” X 10”, 42” X 10” and 60” X 10”. 









Easy and simple operation. 

Built-in motor drive to grinding wheel spindle. Motorised 
automatic pump lubricating system and simple bearing assembly 
give a high precision spindle capable of heavy grinding cuts. 
Variable hydraulic cross feed to wheel. Pre-set automatic 
cut-out and automatic reverse. 

Fine and coarse vertical feed. 

Massive cross slide underneath wheelhead column gives large 
area of support and maximum stability. 

Hydraulic table traverse up to 90 feet per minute. Hand traverse 
interlocked with hydraulic control. 

Permanently protected precision ground table slideways. 
Table traverse ways, wheelhead cross slideways and cross feed 
gears and bearings automatically lubricated from oil supply 
independent of hydraulic system. 
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THE CHURCHILL MACHINE TOOL CO. LTD., BROADHEATH, nr. MANCHESTER. 
Telephone : Altrincham 3262. Telegrams : Churchale, Manchester. 


Export Sales Organisation : Associated British Machine Tool Makers Ltd., London, 
Branches and Agents. 


Home Selling Agents: Charles Churchill & Co. Ltd., Birmingham and Branches. 








PRECISION plus PRODUCTION 
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sliding surfacing and 
screwcutting lathes. 











te | JOHN LANG & SONS LTD. 


TOOL MAKERS LIMITED 
17 GROSVENOR GARDENS SWI 


JOHNSTONE RENFREWSHIRE SCOTLAND 


Telephone : Johnstone 400 Telegrams: ‘‘ Lang Johnstone ’’ 
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No. 3 CAPSTAN LATHE 


FITTED WITH I; IN. AIR AUTO. BAR 
CHUCK AND AIR BAR FEED 


1jin Free Cutting Mild Steel, En.1. 
Tungsten CarbideandH.S, Steel Cutting Tools. 


Tool Position , 


DESCRIPTION OF OPERATION peed 
Hex. Turret | Cross-slide R.P.M. 


. Feed to Stop and Close Chuck . 

. Multi Roller Turn 2” (Rough) and §” dias. Floor to Floor Time: 
. Multi Roller Turn 2”, 4” dias. and End 

. Polygon Turn 15” A/Flats  - — - sinaiellenimaciiesn 
. Screw” Whit, - - - = 

. Support, Chamfer and Part Off- . 


VRC) —SELLY.-«ONK 
BIRMINGHAM 29 


ie LTD TELEPHONE SELLY OAK //3/ 
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GEAR TOOTH 
ROUNDING & 
DE-BURRING 
MACHINES 


TWO SPINDLE HEAD AVAILABLE 
FOR VOLUME PRODUCTION 








Fast approach of bell-type cutter, self 
indexing after reaching pre-set depth and 
automatic stopping on completion of 
cycle, make the HURTH Model ZK4 an 


ideal machine for batch work on spur 


and helical gears, starter rings, clutches, WW/2\0/(e' a 


etc, Maximum work-piece dia: 12”. ASSOCIATES LIMITED 


Range of teeth rounded: chamfered or 
de-burred 25-6 D.P., 7-110 teeth per 4, QUEEN STREET, CURZON STREET, LONDON, W.| 


Telephone: GROSVENOR 8362-5 


Midland Office: WILFORD CRESCENT, NOTTINGHAM 


LET US DEMONSTRATE TO YOU Telephone: NOTTINGHAM 88008 








gear. Speeds up to 120 teeth per minute. 
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Heavy Duty Gear Shaping 


This Maxicut 3A Gear Shaper is employed for the 
production of gears and internal dogs for commercial 
vehicle synchromesh gearboxes. Applications such 
as this demonstrate the versatility, ease of setting 
and high output capabilities of this machine. 

The No. 3A Maxicut cuts spur and helical gears up 
to 18” pitch dia. Write today and get full details. 


DRUMMOND BROS. LTD. 


GUILDFORD - ENGLAND 


Sales & Service for... DRUM Pace hy D-ASQU ITH . . « the British Isles 


DRUMMOND-ASQUITH (SALES) LTD., KING EDWARD HOUSE, NEW ST., BIRMINGHAM 


"Phone: Midland 343! (7lines) Grams: Maxishape, Birmingham. Alsoat LONDON: ‘Phone : Trafalgar 7224 (5 lines) and GLASGOW: ‘Phone Central 0922 
D217 
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NSR 


The small radial 
for high output 


This Asquith NSR Radial Drilling 
Machine is drilling, countersinking 
and tapping gearcase extensions in 
the mass-production lines of a large 
motor factory. The Asquith Tapping 
Unit, which prevents tap breakage 
and thread stripping, is shown in 
operation. 


Write for details of this high-quality 
small Asquith Radial—a_ robust 
machine for quantity production and 
versatile for general engineering 
shops. ; 


=< WILLIAM ASQUITH LTD. 


HALIFAX - ENGLAND 


Sales & Service for... DRUM MON D-ASOQU ITH | . . the British Isles 


DRUMMOND-ASQUITH (SALES) LTD., KING EDWARD HOUSE, NEW ST., BIRMINGHAM 


‘Phone: Midland 3431 (7lines) Grams: Maxishape, Birmingham. Alsoat LONDON: ‘Phone : Trafalgar 7224 (5 lines) and GLASGOW: ‘Phone Central 0922 
A248 
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SPARK 
MACHINED 


from the : 


SOLID 


Armature Lamination 
Blanking Tool and Stripper Plate 


SPARCATRON MARK III 
MODEL INCORPORATING THE 
LATEST IMPROVEMENTS 


IMPREGNATED DIAMOND PRODUCTS LTD * OF GLOUCESTER * ENGLAND 


Sole Agents for the United Kingdom 
BURTON GRIFFITHS & CO LTD: KITTS GREEN - BIRMINGHAM 33 
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Thread Grinders designed for precision and pro- 
duction grinding of regular or irregular thread forms 
and profiles, helical or annular. 


3 MODELS ‘T’ A universal toolroom machine, also designed for manufactur 
of superior quality screw gauges, micrometer screws, etc. 
‘P’ For quantity production of taps, hobs milling cutters, etc., 
and plunge cut grinding of threaded components. 
Models ‘T’ and ‘P’ are available with either 16” or 32” capacity 
between centres, both sizes swing 10” dia. up to 4” from spindle 
nose and 8” at any point. 
‘NLA’ A fully automatic machine for high speed production of 
taps up to i” diameter. 


thread grinder 





J NEWALL GROUP SALES LIMITED 
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WERSATILE | 
TURRET 
| MILLER. 


for Milling, Boring, and Jig 
Boring at any angle, Keyway and 
End Milling, Die Sinking, Mould 

; and Pattern Making. Machine 

[ illustrated is fitted with table 

| power feed and slotting 

head as extras. 
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Head swivelled and tilted. 





Head angled, swivelled and tilted. 





For full details write to:- 


WAKEFIELD ROAD 


WOODHOUSE & MITCHELL shcHOUSE vos 


i a RE 


" oe 


GRAMS:— ‘WOODHOUSE BRIGHOUSE’ . 
wee 
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Electrical Aids in Industry 


Induction Heating -1 


Electro-magnetic induction was discovered by 
Faraday and used by him to evolve the electric 
motor. In some cases, induction can be a nuisance 
by causing heat losses to arise from induced eddy 
currents in nearby pieces of metal, but in industry 
today those heat losses are being turned to good 
account as a method of metal heating. 

Induction heating produces heat only in the work 
piece. This is a fascinating and spectacular process 
which kas the additional merit of teing extremely 
effective. An important feature of induction heating 
is that it gives rapid temperature rise with no time 
lag, starting being instantaneous. Perhaps its great- 
est advantages are that it can be used in automatic 
processes and does not demand skilled labour. 

Induction heating can deal efficiently with all the 
applications outlined below, and including metal 
melting, preheating and stress relieving, surface 
hardening, heating of large components, preheating 
of steel tubes for manipulating, heating for shrink- 
ing, for forging and extrusion, as well as for the 
heating of vessels. There are various methods of 
applying it, the method to be used being dictated 
by the application. 

Technical details relating to the choice and use of 
individual types of induction heating will be set out 
in a subsequent data sheet. 


Metal melting 

The oldest and largest application of induction 
heating lies in the melting of metals. The outstand- 
ing advantages are: freedom from deleterious gases 
and products of combustion 

and other contaminants, rapid 

speed of melting, low running 

costs, improved working con- 

ditions and reduced metal loss. 


Metallurgical processes 

This covers a large variety of processes which may 
be basically divided into surface heating and 
through heating. Most processes fall into the 
former category and are used for the purpose of 


skin hardening. They include the treatment of such 
components as: pins, camshafts, crankshafts, 
rollers, cylinder liners, gear teeth, rocker arms and 
shafts and valve stems. 


Data Sheet NO. 2 


Through Heating 


When the current in an induction coil is main- 
tained for a longer period it results in the heat en- 
penetrating to a greater 
depth and eventually 
largely used for the heating of slugs and billets, 
for upsetting and upset forging, flanging and nosing, 


gendered in the work piece | 
throughout the piece. It is 
shearing and forging and bolt blanks for heading. 


Annealing 


Induction heating is the ideal method of altering 
the character of metals for a special purpose. An- 
nealing and its related process of tempering, 
normalising and stress relieving are prominent in 


Nee ae 


/ SIS 7} 


this category. In the case of annealing, one feature 
of the treatment is that it can be localised, while 
induction tempering can do in one minute what 
would require half-an-hour or more with conven- 
tional furnace heating. 


Brazing, soldering and welding 


Brazing and soldering by induction are the quickest 
and cleanest methods of joining metals together, 
and it is often beneficial to re-design the parts so 
that the fullest advantage can be taken of induction 
heating. Brazing can be used in 

the case of: carbide inserts for bal” 
tools, tips for rock drills, parts at 

for universal joints, etc., while 

the many applications of solder- Z 
ing are well-known. It was not 

until well into the present 

century that the age-old craft 

of welding became a positive aid to greater produc- 
tivity. Induction welding produces a good, clean 
weld because oxidation is almost absent. 


Miscellaneous Application 


Induction heating can be profitably used for a large 
variety of purposes, including the fusion and hot 
pressing of powders, heating im vacuo, gas deter- 
mination in metals, fusion of glass, chemical work 
and many other processes. 


" 
For further information, get in touch with your | 
Electricity Board or write direct to the Electrical | 
Development Association. 
Excellent reference books are available on elec- | 
tricity and productivity (8/6 each or 9/- post | 
free)— “Induction and Dielectric Heating” is an | 
example. | 
E.D.A. also have available on free loan a series | 
of films on the industrial use of electricity. Ask 
for a catalogue. | 
Issued ty the Electrical Development Association, | 
2 Savoy Hill, London, W.C.2. | 
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Increase production with NEW 





incorporating ‘Magnadur'’ 














ceramic magnets 


DRIVING MOTOR 


COOLANT INLET 








GEAR BOX 
*MAGNADUR’ RINGS 


COOLANT OUTLET 


(Both sides) SCRAPER PLATE 


Higher Production rates The heart of the New Philips ‘Magna-Drum’ coolant Clarifier 
is a compact unit which is magnetic over its whole surface area, 
and incorporates ‘Magnadur’ high power ceramic magnets. The 
equipment will filter straight cutting oils or soluble oil coolants 
without any modification. A very high proportion of grinding 


Finish improved. 


Completely automatic. 


&*et+eete ee & 


Fewer wheel dressings abrasive is always entrained in the ferrous swarf collected. Standard 
‘Magna-Drum’ Clarifiers are available for handling flows of 
Coolant saved 300 g.p.h. to 7,500 g.p.h. British Patent No. 765495. 
Larger equipments can be designed 
Sludging of settling & to suit special applications. 
tanks prevented é FA, 





PHILIPS 4) THE DEPENDABLE FILTERS 


urs) PHILIPS ELECTRICAL LTD 


FILTRATION DEPARTMENT 
Century House - Shaftesbury Avenue * London - WC2 
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PRECIMAX 





PRECIMAX MPH 
ANGULAR HEAD MACHINE 


GRINDING CAMSHAFTS AT THE ROVER CO. LTD. 


For form grinding shoulders and flanges on these camshafts, the Rover 
Company use the PRECIMAX angular system, which is unsurpassed in 
its combination of accuracy and speed of production. The machine shown 
is the PRECIMAX MPH.10/24/45/90 Cylindrical Grinding Machine, one of 
a complete series of angular head machines which embody such valuable 
features as the combined hydraulic tailstock and wheel truing device. 
Models are available with alternative wheelhead angles of 30 deg. and 
45 deg., and with direct or oblique wheelhead approach, Full details of 
the entire range are available on request. 


Landis Lund Ltd. 


CROSS HILLS - KEIGHLEY - YORKS 
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mouldings 


for high mechanical 
and electrical strength 


All the mechanical/electrical advantages of 

polyester/glass fibre are yours to exploit— with the 

added virtue of economy. *Dough Moulding Compound is the 
new material that speeds and simplifies moulding because it 
needs only low pressures and short cure times in conventional 
compression presses. The proportions of resin, fibre and 

filler can be varied to emphasise desired properties, according 
to applicational need, or for cost advantages. STREETLY 
technicians have thoroughly investigated the characteristics 
and mould behaviour of all the reasonable permutations of 
this versatile material; production runs have provided 
first-hand practical experience. We are therefore in an 
unrivalled position to supply large numbers of DMC 
mouldings, produced in automatically controlled 

BIPEL presses with the exactitude for 

which STREETLY is so well-known. 


ia 


\ 


Kelvinator refrigerator door latch 
ing. DMC material imparts high 
mechanical strength throughout and 
excellent resistance to extremes of 
temperature. Moulded by the Streetly 
Manufacturing Co. Ltd., for 
Kelvinator Limited, Crewe 


ESTABLISHED APPLICATIONS 


Transport Electrical Domestic 
Car and bus heater housings, air ducts, fan blades, Stand-off insulators, coil forms, brush holder Washing machine impellers, spin dryers, re- 
seat bases and sides, armrest foundations, insulators, support blocks, switch boxes and covers, frigerator parts, suction cleaner parts, furniture 





door panels, window strips circuit breaker bases, battery housings handles, door handles, sports goods 


DINIC for strength -STREETLY for DMC mouldings 


THE STREETLY MANUFACTURING CO. LTD - STREETLY WORKS - SUTTON COLDFIELD - TELEPHONE: STREETLY 24611 
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The finst stage of the 


BROWN & SHARPE LTD. 


MACHINE TOOL FACTORY at 
PLYMOUTH, DEVON, ENGLAND 


where the world-renowned range of Brown & Sharve Machine Tools 
will be built . . . «. « « « « « « Managed and Controlled by 
Brown & Sharpe Executives. 





BROWN & SHARPE No. OOG HIGH SPEED AUTOMATIC 
SCREW MACHINE — Now in full production 


THE No. 2 SERIES MACHINES — Available soon. 


We are Sole Agents inthis Country for Messrs. Brown & Sharpe Manufacturing 
Co., of Providence, Rhode Island, U.S.A., and also for the new British 
Company — Brown & Sharpe Ltd., of Plymouth, and will be pleased to 
furnish you with details of this, or any other Brown & Sharpe Machine in 
which you may be interested. 


BUCK & HICKMAN LTD 


MACHINE TOOLS, OTTERSPOOL WAY, WATFORD BY-PASS, HERTS 
Head Office: P.O. Box No. 74, WHITECHAPEL ROAD, LONDON, E.1 
Branches: ALPERTON - BIRMINGHAM - BRISTOL - GLASGOW - LEEDS - MANCHESTER 
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ONE MAN ONE TON ONE HOUR 


A formula for efficient and economical Blast Cleaning. 
The Centriblast Airless Rotary Barrel is still unsurpassed 
for speed and economy in cleaning all types of castings, 


forgings and fabrications within the limit of its capacity. 


May we send you details of 
our full range of Compressed 
Air Operated and Airless 
Blast Cleaning Plant? 










36 in. x 42 in. Airless Rotary Barrel 
Shot Blast Machine. 


SPENCER & HALSTEAD LIMITED 


BRIDGE WORKS + OSSETT »- YORKSHIRE TEL OSSETT 821-4 GRAMS SPENSTEAD 


P.1230 
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Uitra Sensitive 
Multi-Purpose VDF 
Unicop I Copying Lathe 


@ So sensitive it can produce a sphere. 


m Ideal for workshops where a single-purpose copying 
lathe would be uneconomical. 


@ For normal and copy turning. 


w Suitable for longitudinal, external and internal copy- 
ing and face copying. 


= 
—— 
— 


w Electronic-hydraulic. 


m Copying traverse up to 294” and cross copying to 5”. 
Increased if required. 


m Can be delivered with high-speed headstock (top 
speed up to 5,600 r.p.m.). 











m Also available Unicop III for production copying and 
Unicop V giving greater capacity for shaft work. 





BRIEF SPECIFICATION 
(3 models available) 


@ swing over bed 
204” 204” 264” 
w centre distance 
(normal turning) up to 
118” 118” 118” 


@ max. copying length 

39%” 392” 39%” 
gw height of centres 

10” 10” 13” 
@ main spindle bore 

2+" 2+” 3° 
@ no. of speeds 

30 18 18 


@ speeds r.p.m. 
9-1800 22.4-1120 11.2-560 
28 -1400 14 -710 
35.5-1800 18 -900 


@ motor h.p. up to max. 
26 19 32 


Sole British Agents 





A57 





SYKES 


Machine Tool Co. Ltd 


Hythe Works, The Hythe 
Staines, Middlesex 
Telephone 

Staines 5076 (3 lines) 
Telegrams Sytool Staines 
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Terry's circlips cut production costs 


O1@® 


Delivery from stock in sizes from *” to &” 
Please may we send you samples ? 


>— TERRYS 


HERBERT TERRY & SONS LIMITED, REDDITCH, ENGLAND 
Famous for springs and presswork for over 100 years 
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broaching 


Broaching round holes 


in cross members. 


Capacity: 25/15 tons, 
stroke: 24/30/36 inches. 


These machines can be 


supplied for push, pull or 


surface broaching. 


British Made 








The Lapointe Machine Tool Co Ltd 


Otterspool Watford-by-Pass Watford Herts 
Telephone Watford 31711/2/3/4 Cables Lapointe Watford 
Also The Lapointe Machine Tool Company Hudson Mass. USA 
















Here’s why leading industries all over the world 
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choose AVERY Universal Testing Machines... 


7105CCG/DCG 
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capacity 


100 tons, 250,000 Ib 


or 106,000 kg 


~) 


| 
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Capacity 12 tons, 500 Ib, 1,200 Ib., and 


2,500 Ib . or 250 kg., 500 kg. and 1,200 kg. 
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Avery Universal Testing Machines out-perform all 
others — cover wide range of loadings; test tensile, 
compression, hardness, shear and transverse loads 
to new high standards of accuracy. 


Large, clear Avery dials specially graduated give 
instantly accurate readings — no mistakes. 


Better Avery instrumentation gives greater versatility 
and error free operation. 


Avery precision manufacture, high grade materials 
and quality control ensure lasting accuracy. 


Wide range of Avery accessories suits special needs. 


World-wide Avery servicing keeps machines at peak 
performance. 


Proved in all conditions throughout the world by 
leading industries, research organisations and in 
technical education. 










7108CCG/DCG 
Capacity 2.5 tons and 5 tons, 5,000 Ib. 
and 12,000 !b., or 2,500 kg. and 5,000 kg. 
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2 tons, 500 Ib, 1,200 Ib, and 
2,500 Ib or 250 kg, 500 kg and 1,200 kg 


Capacity 1 








7107CCG/DCG 
Capacities 2.5 tons and 5 tons, 5,000 Ib. 
and 12,000 Ib., or 2,500 kg. and 5,000 kg. 


7109CCU/DCJ 
Capacity 

10 tons, 25,000 Ib., 
or 10,000 kg. 


7110CCJ’/DCG 
Capacity 25 tons and 50 tons, 60,000 Ib. 
and 120,000 Ib., or 25,000 kg. and 50,000 kg. 
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Versatile 
Series L 


Lathe. ihe 






L > Headstock 
Be e %e Capacity 








Leaflet obtainable from Stockists or:— 


SMART « BROWN (Machine Tools) LTD. 


25 MANCHESTER SQUARE, LONDON, W.I. 


Te/ephone: WELBECK 7941 (PBX) Cab/es: SMARTOOL: WESDO: LONDON 





NRP 362 
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That’s the ticket 


Look closely at the railway coach you ride in and 
you will probably find that it features Crompton 
Parkinson stud welding. Examine the signal 
gantries it passes and you will certainly come 
across stud welding again. And, if you were to 
delve really deeply into the matter, it is more than 
likely that you would discover it once more on the 
pit-props in the mine that provided the coal 
required to provide the electricity which drives the 
train. 

What C.P. stud welding does for the railways it does 
for industry as a whole — reduces costs, simplifies 
designs and speeds production. It’s a sure way to 
greater productivity — and a permanent way at 
that! Do you know all about the advantages of stud 
welding? If not, we shall be glad to put you on the 


(compton Parkinson 
Eaten] (STUD WELDING) LIMITED 


1—3 BRIXTON ROAD, LONDON, S.W.9. Telephone: Reliance 7676 


right lines. 












STUD WELDING STEPS 
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BUTTERLEY 
MEEHANITE 


Regd. 


IRON CASTINGS 
FOR THE 
MAGHINE TOOL INDUSTRY 


Two examples of Butterley castings for machine tools— 
one a press body, the other an arm casting for a 

radial drill. In each case a first class casting is required 
with rigidity, soundness and good machining 
properties. 

The press bodies are cast in a Grade C Meehanite 
with tensile properties in the region of 18/20 tons per 
square inch. Weight 1,232 Ib. 

The radial drill arms are cast in a Meehanite giving a 
tensile of 15/17 tons per square inch. Weight 2,800 Ib. 


rurnal 









1» 6 6 6 a 6 6 6 ee ¢ The word MEEHANITE is a Registered Trade Mark 
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THE BUTTERLEY COMPANY LIMITED: RIPLEY DERBY : ENGLAND : Tel: Ripley 41! (9 lines) 


London Office: 9 UPPER BELGRAVE STREET, S.W.1. Tel; SLOANE 8172/3 
C4 
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screw 
thread 
inserts 


ARMSTRONG PATENTS CO. LTD. EASTGATE, BEVERLEY, YORKSHIRE 


"Nee: ee cli 2d Cao 


Heli-Coil Inserts are self-anchoring thread liners made 
from high tensile stainless steel wire. In tapped holes 
they provide a conventional thread with higher loading 
strengths and greater resistance to wear and _ stresses 
than unprotected threads. The Heli-Coil eliminates 
stripping, seizing, galling and corrosion. It literally 
armours the thread. The Heli-Coil offers a unique 
opportunity for product cost revision. It is “a natural” 
for automation, it can make dramatic cuts in time and 
labour costs. Assembly is the ultimate in simplicity — 
just drill, tap and install. The Heli-Coil saves weight 
and space. It improves the serviceability and appearance 
of the end product. We suggest you write soon 
for data on Heli-Coil, the British-made Insert that is 
available internationally. It is a product of the day 
and this atomic age. 

For further details write for Sales Leaflet APL 48/E8. 
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Take the Right Route 
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This is a section of a typical template used on 
the Wiedemann RA. 41P with pantograph 
table specially designed for the longer runs. 
All the template holes are }" diameter 
irrespective of the size or shape of the openings 
in the job. Holes for similar openings are 
connected by coloured ‘routes’. Following 
each route the operator engages a movable 
stylus in each successive template hole. As 
the stylus is moved the work follows. When 
the last hole is reached the operator indexes 
the turret to the next position and starts on the 
next ‘route’ ensuring the least number of work 
and turret movements. 


Standardised tooling and rapid work 
positioning can save you 60% to 
90% on short run piercing jobs. 


Want proof? 
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a Piercing: 


BRITISH 


WIEDEMANN 


TURRET PUNCH PRESSES 


Send us drawings and ask for time studies 


DOWDING & DOLL LTD 


346 KENSINGTON HIGH STREET, LONDON, W.14 


Telephone WESTERN 8077 (8 lines) Telegrams ACCURATOOL HAMMER LONDON 
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NEVEN GUP WHEELS 


NEVEN 920 BOND 
CUP WHEELS ARE 
UNEQUALLED FOR THE 
SERVICING OF 
TUNGSTEN 
CARBIDE TOOLS 





IMPREGNATED DIAMOND PRODUCTS LTD OF GLOUCESTER 
TELEPHONE 21164 (3 LINES) - TELEGRAMS IMPREG GLOUCESTER 


SOLE AGENTS FOR NEVEN TOOLS FOR TUNGSTEN CARBIDE APPLICATIONS IN THE UNITED 
KINGDOM, MESSRS. WICKMAN LIMITED OF COVENTRY 





Neven Diamond Tools Cut, Drill and Grind the Hardest Materials 
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Photograph by permission of Ford Motor Co. Ltd. 


Machining of Ford rear axle carriers 


This six-spindle No. 10 Verticalauto multi-drills fourteen holes 

in the component as well as turning and facing. 

Hydraulic chucks exert a controlled pressure grip 

ensuring that there is no distortion. 

A 60 h.p. main motor provides ample power for continuous high production. 


8 and 12 spindle models are also available. 






adit VERTICALAUTO 


Thos. Ryder & Son Limited, Turner Bridge Works, Bolton, England 


Makers also of single-spindle Rydermatics and Piston Ring Lathes. 
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Special 
Alloy 
Steel 
BILLETS 
and 
BARS 





7 
FUR LROWN 


ALLOY STEELMAKERS 





















FORGEMASTERS 





STEEL FOUNDERS HEAVY ENGINEERS 











THOS 





FIRTH & JOHN BROWN LIMITED ‘ SHEFFIELD , ENGLAND 
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Surface measurement 


Uniform readings entirely independent of operator 





TAYLOR- 
wle):e)y 






Motor drive 
Pick-up 






model 100 ‘TALYSURF’ 


surface measuring instrument 






ry 
t) ” i ;, 
| Auxiliary Front Table 


This portable Surface Measuring Instrument, with its 


four adjustable fences, is for inspection of surfaces at 








the machine. Up to ten parts per minute can be 
accurately checked to British Standard 1134, 1950; 
and American Standard B 46, 1955; and the same 








Readings obtained, regardless of the operator. 


# lable Fence 








TAYLOR, TAYLOR & HOBSON LTD., 


A Division of RANK PRECISION INDUSTRIES LTD, 


LEICESTER, ENGLAND 


TS100/18 
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HALF A DOZEN OF THE OTHER 


Short-run blanking and piercing clips your profits unless you .. . 


LEAVE iT TO CROSLAND 


whose special and surprisingly inexpensive techniques of 

tooling and production cope completely. 

Simply send your drawings and specifications to Crosland, and 

await prompt delivery of accurate, well finished blanks, in 
Ask now for estimates by return from _ metals or non-metals. 





BREDBURY, Nr. STOCKPORT, CHESHIRE. Telephone: Woodley 2621 (3 lines) 


BRAY 


ACCESSORIES — LIMITED 


LEICESTER PLACE, LEEDS r | 


Tel: 20981/9 Grams: “BRAYACS LEEDS 2” 











MASS 
PRODUCTION 
OF PRECISION 
COMPONENTS 
& ASSEMBLIES 

TO FINE 
TOLERANCES 
BY 
NON-SELECTIVE 
METHODS 
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.. 


the apprentice was right in the groove about the 
coolness of the lathe tools, but the way he 
put it was guaranteed to generate heat. 
‘* Dig those cool cuts, my Aunt Sabrina ! ” 
our Oldest Hand grumbled. “ One of these 
days you'll get such a hot rhythm 
beaten on your big base, you'll need 
Sternosol-Six * to cool you down.” 
And before the boy could recover from 
this, our O.H. made the unkindest cut 
of all: “ Yes, my lad, you’ll be a real gone 


man, unless you use the best cutting oils.” 


| cutting oils 


* Our full range of straight and soluble cutting oils is described in Schedule SS638 





LONDON €£.C.2 + MONarch 3871-5 


STERNOL LIMITED - ROYAL LONDON HOUSE - FINSBURY SQUARE 
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In a more rhetorical age it was fashionable to refer to 





















Time as ‘The Enemy’. In these matter-of-fact days it is 

more likely to be regarded merely as a particularly high- 
priced raw material. Certainly you can produce nothing 

without it, and its waste will send costs rocketing. So the 
practical engineer take no chances with time — whatever 

he may call it — and simply makes the machines and 
processes under his control keep track of the time they 


use all the time . 


Write for full details of how 
Servis Recorders can be used 
to meet your specific needs. 








SERVIS RECORDERS LTD 
Dept I-P-E - 19 LONDON ROAD « GLOUCESTER 
Telephone: GLOUCESTER 24125 








PRESS BUTTON 
TRANSFER to the 
KEYBOARD 


Here at last is what scientists and technicians have been 
asking for — a FULLY AUTOMATIC calculator 

with a back transfer to the KEYBOARD! This 
time-saving feature combined with full carry over in 
both Registers makes the new Diehl AUTOMATIC 
TRANSFER calculator the ideal machine for 

dealing with complex calculations. 

Diehl’s press button transfer is swift and positive in 
operation. Figures are switched into the Keyboard in 
a split second ready to be used for any further 




















operation. 


For further details write to :- 


ARCHIMEDES - DIEHL MACHINE Co. LTD. 


CHANDOS HOUSE, BUCKINGHAM GATE, LONDON, 8.W.1 TEL: ABBEY 2014 
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‘round. the clock; 
REPETITION 


DRILLING 











specify EAS? Cut drills 


Repetition and Multi-Drilling operations can be kept to a 








tight schedule by the use of “ Easicut”’ drills which give 





maximum performance and embody the results of extensive 









research into drilling problems. 





ENGLISH STEEL TOOL CORPORATION LTD 


North Street Works, Openshaw, Manchester 


A WHOLLY OWNED SUBSIDIARY OF ENGLISH STEEL CORPORATION LTD ° SHEFFIELD 








THE NEW 


BARBER & GOLMAN 





room.) 2 R E'S 


* PRECISION SET-UP ADJUSTMENTS 

* WET OR DRY GRINDING 

* ACCURATE INDEXING 

* PRECISION BUILT-IN WHEEL DRESSER 


* ADJUSTABLE HYDRAULIC TABLE :SPEED 
AND STROKE 


* AUTOMATIC FEED AND INDEX COUNTING 
* UNIT CONSTRUCTION 


The new Barber-Colman No. 6-5 Hydraulic Sharpening 
Machine is a precision machine which controls index 
spacing. rake angle. lead of gash. and surface finish of the 
cutting tool to a degree which has never before been reached 
by any commercial sharpening equipment. Illustrated 
literature available on request. 











BARBER & COLMAN LIMITED 








BROOKLANDS SALE CHESHIRE 
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j The photograph shows a 
Richmond No. 4 Universal 
Milling Machine fitted with 
Universal Milling Head in 
use at the Halifax Tool Co 
Ltd. This machine is all- 
geared for high-speed work 


NO. 4 UNIVERSAL to critical limits. 


MILLING MACHINF 

























giving specifications and 
full technical information of 






RADIAL 


RICHMOND B RADIAL 
MILLING & DRILLING MACHINE 
MACHINES ; 


MIDGLEY & SUTCLIFFE LTD., 
Hillidge Works, Leeds 10. Tel.: Leeds 76032/3 ; 
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Araldite Resins for Tooling is the title of a new 
booklet describing processes which save a great deal 


may we 
of time and money. It gives methods and formulae 
covering the following applications of epoxy resins. se nd YO Uu 


a copy? 








Jigs, fixtures and 
duplicate models 





Press tools 





Drop hammer dies 





Rubber press tools 





Stretch blocks 





Vacuum forming tools 





: Matched moulds and 
YT rubber bag moulds 

















+ Joggle blocks 








Hammer forms 








Router jigs 





















Araldite is a registered trade name 


CIBA (A.R.L.) LIMITED Duxford, Cambridge. Telephone: Sawston 2121 


AP428 
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Who foots that RUST bill — 


‘> you or your customer ¢ 
iI 


) Steel parts or assemblies in transit are easily 
attacked by RUST if they are not suitably protected. 
Do you lose interest in your products after they 
leave your Despatch Department ? Your customers 
shouldn’t be faced with a bill for RUST damage 
. in transit. There need not be a rust bill anyway, if 
= your products are RODOL protected. RODOL 
> anti-rust treatments are easily and economically applied 
> and they give complete and positive protection. 


THERE IS A COMPLETE RANGE OF RODOL PRODUCTS 


wm, included in the RODOL series of rust preventives are materials 
m=. to protect steel against all hazards — inter-process protection, 
anti-rust treatment in storage or transit, de-watering fluids or 
protection before a permanent finish is given. Ask for samples 


and literature. 
RUST IS INDUSTRY’S BIGGEST SPOILER Oe 
DEFEAT IT WITH 


FLETCHER MILLER LTD., ALMA MILLS, HYDE, CHESHIRE 
Telephone: HYDE 3471 (5 LINES) Telegrams: EMULSION, HYDE 


Also at LONDON - WEST BROMWICH ; NEWCASTLE-ON-TYNE ; CARDIFF . GLASGOW ‘ BELFAST 
R 35 








WWW 
TOOLROOM PRECISION 
ples PRODUCTION OUTPUT! 


% 


y 
TWO MODELS FROM OUR RANGE ; 
CARDIFF 


8}” S.S. and S.C. LATHE 
Gap Bed 30”, 48” or 80”, alternatively Chip Flow Bed 48” or 80” 
18 Spindle speeds 20 to 970 r.p.m., higher and lower ranges optional 
Patented totally enclosed feed box providing wide range of threads and feeds 


Hardened and ground gears in gearbox and headstock—all meshing faces 
tooth r ded for easy engag 
Patented snap action feed controls on apron-feeds can be varied whilst cutting 





CARDIFF ‘MAJOR’ 


7} S.S. and S.C. LATHE 

Gap Bed 40” or 60”, alternatively Chip Flow Bed 30”, 40” or 60” 

18 Spindle speeds, 27 to 757 r.p.m. or 35 to 1000 r.p.m. 

Patented totally enclosed feed box providing wide range of threads and feeds 


‘ Hardened and ground gears in gearbox and headstock—all meshing faces 
tooth rounded for easy engagement 


Patented snap action feed controls on apron 
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Manufactured by: B. ELLIOTT ( MACHINERY ) LTD. nee 


(MEMBER OF THE B. ELLIOTT GROUP) 
VICTORIA WORKS. WILLESDEN, LONDON, N.W.10 
Telephone: ELGar 4050 (10 lines) Telegrarns: Elliottona, Harles, London 
Overseas Subsidiaries: CANADA, U.S.A. AUSTRALIA, S. AFRICA 


LOG 





Insulator Division 
Electro-ceramic insulators, 
mass-produced to close 
dimensional tolerances, for 
radio, telecommunication 
and electronic apparatus, 
cooking, heating and 
pyrometric equipment. 


Electric Heating Division 


‘Chromalox’ ceramic- 
embedded strip, ring, pad 
and cartridge electric heating 
elements and ‘Tubalox’ 
sheathed wire elements for 
domestic and industrial 
purposes. Also complete 
appliances including air and 
immersion heaters. 


Gas Burner Division 


Non-corrosive ceramic tipped 
gas jets and gas burners 

for domestic and industrial 
heating and lighting together 
with a comprehensive range 
of spray jets for chemicals, 
oils and other fluids. 


You must read “Lights under Bushels’’— 
our latest 20 page publication. You'll 
find it absorbing... and most helpful too. 


In the forward march of industry, 
progress starts with visionaries’ dreams... 
with dreams awaiting translation into 
practical possibilities. And that’s where 
Geo. Bray have a part to play. In 

close on a century, the Company has 
made many dreams come true, turning 
the ideas of others and of themselves 
—for Geo. Bray engineers are visionaries 
too—into solid realities. 

For lighting and heating, for electrical 
insulation, for precision engineering, there 
is hardly an industry that does not rely 
on the products of this 95-year-old 
Company. Today, forward-looking people 
are constantly coming to the Insulator, 
Electric Heating and Gas Burner 
Divisions of Geo. Bray for advice on 

the development of new ideas in 

these all-embracing fields. 





GEO. 
BRAY 


and company limited 


GAS JETS AND BURNERS 
ELECTRIC HEATING ELEMENTS 
ELECTRO-CERAMIC INSULATORS 


Leicester Place, Leeds, 2 
Leeds 20981 (9 lines) 
London Office: 

305 Grand Buildings, 
Trafalgar Square, W.C.2 
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CONSULT ap FOR 


EQUIPMENT for AUTOMATION and MECHANISATION | 





RY Barraclough & 
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@ One of the many special products made by us 
for the Ministry of Supply. 


@ We Design and Manufacture Special Purpose 
Production Machinery and Equipment. 


@ Our specialised knowledge and _ practical 
experience in this work includes the use of 
Hydraulics and Pneumatics in Machinery 
Operation. 


@ We also have a standard range of Packaging 
and Food Processing Machinery. 


HARTWOOD ROAD * SOUTHPORT ° LANCS 


Phone : SOUTHPORT 55661/2 Grams: PACKAGING, SOUTHPORT 








Direct reading to 0.00005 in. 
on projection screen 


All measurements with the Microptic Hori- 
zontal Measuring Machine are read in large 
clear figures from a 3? in. wide screen. Reading 
is simplified, setting more accurate, eyestrain 
eliminated. Ideal for use in Testing and Stan- 
dards Rooms and for routine measuring of 
all types of internal and external work. Any 
number of measurements over a four inch 
range can be made with one standard setting. 
Capacities: Internal ; to 10 ins., External 
0 to 134 ins. Metric reading model available. 
Length 35 ins.; height 22 ins.; width 14 ins. 


Write for list IPE/105S. 
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HILGER & WATTS LTD. 98 ST. PANCRAS WAY, LONDON, N.W.1 Tel: GULliver 5636 


Makers of precision optical instruments for analysis, measurement and inspection. Member of the Export Marketing Company—BESTEC 
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FROM NEW 
CARBIDE 
TOOL TONICS 


Carbide tools, while consisting basically of sintered 








tungsten carbide, have now been given a tonic ‘lift’ by the 
special processing now carried out in an Edgar Allen factory 


newly erected for this purpose. 


By the inclusion in their composition of suitable carbides of 


\N cS various refractory metals, difficult to produce except under 





HPORT the closest technical and chemical control, the NEW 





‘Allenite’ range of Carbide Tools and Tips offer the 
advantages listed at the right. 


The outstandingly successful performance of ‘Plowrake’ 


Tools in the planing of interrupted surfaces of steel castings is © IMPROVED PERFORMANCE 


in no small measure due to the properties of NEW © GREATER ABRASION RESISTANCE 


‘Allenite’. © GREATER HARDNESS WITHOUT 
LOSS OF DUCTILITY 


@ LESS LIABILITY TO CRATERING 


————— —— _.__] 


a 


ee 


STAG ALLENITE carstoe’ roo1s 


For further details of this considerable advance 
in machining technique, write to:- 







SHEFFIELD 9 









Edgar Allen ¢ Co. Limited 


IMPERIAL STEEL WORKS - SHEFFIELD - 9 
see | 


SY OAS!T ~The 


Please post data on the new Stag Allenite tools to: 
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WHEN YOU ARE WANTING NEW 


AIR COMPRESSORS 


DO NOT FORGET THAT WE HAVE 
A COMPLETE RANGE TO SUIT ALL DUTIES 
















Whatever it is you need—large or small capacity— 
high or low pressure—we can supply the best 
machine for the purpose, and our fifty years 
of specialised experience are at your service. 


REAVELL & CO. Ltp. 


IPSWICH 


Telegrams: Reavell, Ipswich 





Telephone Nos.: 2124-5 

















_ (BROCKHOUSE) 





J. BROCKHOUSE & CO. LTD. 
Machine Tool Division 
ELMS WORKS - WOLVERHAMPTON 
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BROCKHOUSE 


MACHINE TOOL 
REBUILDING SERVICE 


Why not consult us about that one-time useful machine tool 

which is now standing idle? We have a comprehensive machine tool 
rebuilding service available for LATHES, AUTOMATICS, 

MILLERS, SHAPERS, PRESSES and DIE CASTING MACHINES. 
Machines are completely stripped, parts replaced and when 

rebuilt carry our six months’ guarantee. 


SEND FOR DESCRIPTIVE LEAFLET. 
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MARTONAIR 
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, Minor Cylinders—}” to 24” dia. 


Standard Cylinders—2” to 8” dia. 
Heavy Duty Cylinders—2” to 12” dia. 
Control Valves and Accessories 


for all pneumatic applications 


Catalogue on application to: 


MARTONAIR LTD - PARKSHOT - RICHMOND - SURREY 


Also in Australia, Belgium, Canada, Denmark, Finland, Germany, Holland, Iceland, New Zealand, 
Norway, South Africa, Spain, Sweden, U.S.A. A.D.43, 
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Have no fears... 








SPENGER GEARS 











STTTIUUUULULLUL UU ULL ULLAL ULLAL 


e SPURS, HELICALS 

e BEVELS (straight and spiral) 
e RACKS, SCREWS 

e WORMS, WHEELS 

e REDUCTION, CHAIN 


[LE 


Supplied complete or from customers blanks 


TUTTI LLL LULL LLL LLL LLL 
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VICTORIA ROAD EAST, LEICESTER 
Telephone: Leicester 67446 & 67932 


Telegrams: Gears Leicester 











Cutting-off brass bar at 


The Wadkin C.Y. is the ideal machine for / 
cutting-off non-ferrous bars or extrusions up 
to 4in. by 2}in. or 3in. round. It does the job 


with ease, speed, and consistent accuracy! 

The material is moved into position by capstan Wadkin cyl. machine at Messrs. Crane Ltd., 
wheel operated feed and a short, easy downward Ipswich, cutting-off brass bars for valve parts. 
movement of the handle both clamps and cuts 
through the material. Even after cutting the 
material is still held firmly until the saw is 
raised clear and allows components up to gin. 
long to fall through the chute. Nothing could 
be simpler in operation! Unskilled labour can 
easily maintain high rates of output. If required, 
machine can be arranged to cut-off up to 
3ft. 6in. long. 





Full details of the Wadkin C.Y. machine are 
given in Leaflet 597, available on request. 


Wadki 


Wadkin Ltd., Green Lane Works, Leicester. Tel: 68151 (7 lines ) 














& 





London Office : 62-64 Brook Street, W.1. Tel: MAYfair 7048 
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SCREW, BOLT 


CAVITY FIXING 


MODERN BUILDING MATERIALS can be 
a veritable nightmare to the man who has to deal 
with the problem of making SPEEDY, PERMA- 
NENTLY SECURE FIXINGS having either 
LIGHT or HEAVY LOADING CAPACITY 
at an economic cost. 

In the RAWLPLUG RANGE there are 21 
different types of Fixing Devices, with a tremen- 
dous variety of applications. They provide the com- 
plete answer to every fixing problem in every kind 
of material. THE RAWLPLUG RANGE also 
includes 14 different types of tools for hole boring. 


ROLES 


"Snes, 





The World’s Largest Manufacturers of Fixing Devices 


BSSBA 


HAVE YOU A FIXING PROBLEM ? 


THE RAWLPLUG COMPANY LIMITED 
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The world’s speediest screw fixing 
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Rawlplugs make firm screw 

fixings in brick, tiles, 

cement, stone, etc., IN A ms 
fraction of the time taken § 
by any other method. 4 
Drill the material, insert 
the Rawiplug, screw up— 
it’s as simple as that! Safe, 
permanent, and completely 
reliable in any climate. 
For all screw sizes up to ?” 
coach screws. ee 








an 


7 





For Gavity fixings} 


For almost impossible jobs 
use the Rawinut. (You can 
even make a fixing to a 
pipe). The tapped nut in 
the end of the rubber bush 
is drawn up to the reverse 
face of the material by 
turning the screw. The 
result is an airtight, water- 
tight, vibration-proof fixing 
of enormous strength. For 
thin plastic, metal, wall- 
board and hollow pot, etc., 
it is invaluable. 











Bolt it down in minutes! 


For light or heavy bolting 
jobs, no other method even 
begins to approach Rawl- 
bolts for strength, ease and 
speed. Rawlbolts are a dry 
fixing, they grip at once by 
expansion—no cold chisel- 
ling, no grouting in, no 
waiting for cement to 
harden. In all bolt dia- 
meters up to 1” in either 
loose bolt or bolt projecting 
types. 











For casting in 


Rawliplug CEMENT-IN-SOCKETS 
are designed to give maximum 
anchoring value for }” to 1” Whit- 
worth bolts. They are ideal for “‘in- 
situ’ work where the 
location of Bolt and ,; 
Socket can be pre- ay 
determined. Manifold ys 

. 


















uses for providing 
anchoring points for all 
classes of concrete con- . 
structional work, in- *. 4 
cluding curtain walling, + 
slabs and similar units. 









or Sheedand, Sreangit.| 


For FREE TECHNICAL SERVICE send full details to:— 
CROMWELL ROAD - LONDON - 


S$.W.7 
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Telephone: HUDDERSFIELD 8589 


FEARNS, MEAR & CO. 


43ST. HELEN’S ROAD~: ALMONDBURY~: HUDDERSFIELD 


@eeeeeeeeseoeo eee eeeeeeeeeeeeeeeeeeeeseeeeeeeeeeeeeeeeeee ee ee 8 


A MUST for every Ratefixing or Estimating Office 
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The Fearns-Mear MACHINING TIME CALCULATOR 
FOR LATHEWORK gives accurate machining times for 
turned components of all kinds. Easy to operate, it takes into 
account all necessary allowances, such as loading and manipul- 
ation, and may be used for any material. Small initial cost re- 
paid many times over by time saved. 


PRICE—58/6d. each (with case) 


Also — DRILLING, REAM- RATEFIXING CALCULATOR ... 
ING, & TAPPING TIME Special circular slide-rule for 
CALCULATOR. ... Similar general machining time cal- 
to above. Gives complete culations. Indispensable tool 
times for all holes from }” to for Ratefixers and Estimators. 
3” diameter. 


PRICE—45/-d. each (with case) PRICE—18/6d. each 





.@x1¢ REVERSE 








— 
— 


~ 





nS ace 


Other Calculators for:—B.S.S. Gear Horsepower Ratings; Steelwork, Casting 
and Forging Weights; Fluid Flow of Liquids and Gases in Pipes; Flow of Water 
through Pipes, Ducts, Sewers, etc. Advertising Novelties. Full details on request. 
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HEAT 


TREATMENT - 


XK Capacity for case-hardening is now 
available in the most modern heat-treat- 
ment plant in London 


xX Gas or pack carburising with full meta)- 
lurgical control over all operations 


XK Gleason quenching press equipment for 
pieces up to 36” dia. plus wide experience 
in the control of distortion 


x Flame-hardening of gears up to 10 ft. 
dia. with latest electronically controlled 


equipment 





Tel: LADbroke 3622-3-4-5-6 








E.N.V. ENGINEERING COMPANY LIMITED 
HYTHE ROAD * WILLESDEN ° N.W.10 
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FAST AND 
ACCURATE 
MACHINING @ 


AJAX 
AjsP 


MILLING 
MACHINE 


TOOL ROOM ACCURACY WITH 
LARGE SCALE OUTPUT 


PEDESTAL OR BENCH MODELS 
AVAILABLE 











Gives accurate work from unskilled labour. Rack and 
pinion or screw-feed and micrometer dial for transverse 
speed. Feed lengths 8” longitudinal, 3?” transverse, 6}” 
vertical. Table surface 16” 4}”. Max. spindle centre 
to table 6}”.  Arbordia.1”. Fourspeeds. Push button 
control of 4 h.p. motor. 


AJAX MACHINE 
(AJAX TOOL CO. LTD. 


WEST MOUNT WORKS - HALIFAX - YORKS 
PROP: ADA (HALIFAX) LTD. 
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Drilling 6 holes at a time in 
a compressor piston, increasing 
production and reducing costs. 
lon 
at 59 
_ ARO-BROOMWADE 
PAR-A-MATICS 
Save Man-hours 
Par-A-Matics are compact, self-feed pneumatic tools designed 
for multiple drilling, burring, tapping, grinding, reaming, 
nut-running, positioning . . . almost any operation requiring 
rotating tools which can be accommodated in a }” or 3” chuck. 
QUICKLY ADAPTED TO CHANGING NEEDS. 
Par-A-Matics are invaluable for long or short production runs. 
Gears are interchangeable for speedy conversion to any of 
seven speeds from 500 to 17,000 R.P.M. You can easily mount 
r Par-A-Matics at any angle for automatic or semi-automatic 
operation. You can link any number for simultaneous 
functioning. One man, using a remote contro] valve, can 
operate a whole battery of Par-A-Matics. 
Par-A-Matics really will SAVE YOU MONEY. Expert 
technical advisers are available for guidance on schematic 
layouts, based on a wide experience in the application of 
Par-A-Matics. Ask for Publication No. 443 T.E. 
eae eo 
BROOMWADE 
IE Air Compressors & Pneumatic Tools 
D. YOUR BEST INVESTMENT 






BROOM & WADE LTD., P.O. BOX No. 7, HIGH WYCOMBE, ENGLAND. 
Telephone: High Wycombe 1630(10 lines). Telegrams: ‘‘Broom’’, High Wycombe.(Telex.) 























THE VERSATILITY 
OF PAR-A-MATICS 
covers almost any kind 


of rotating 
tool 











Drilling 


Burring 


Grinding 


Screw- 
driving 





























Time Saving 


The Loader permits 
continuous feeding 
with che minimum of 
Operator move- 
ment. The two units 
together on a Press 
running at 15 s.p.m. 
will give a produc- 
tion rate of 800 per 
hour with one Op- 
erator. With manual 
loading, two Op- 
erators would do 
well to reach 360 
per hour. 


Versatility 


Easy changeover 
from one job to 
another. Mounted 
on castor wheels 
with built-in height 
adjustment, the 
Units can be rolled 
clear for toolsetting 
or moved to another 
machine and reset 
within minutes. 


UDAL Press Unloader and 
Loader give four-fold saving 


Economical Cost 


Relative to the sa- 
vings in production 
costs from the use of 
these Units, their 
prices including 
installation, are 
attractive. 


J. P. UDAL LTD., 
Interlock Works, 


Birmingham [2 
Tel:. Calthorpe 3114 
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Labour Saving (ROCHDALE) 
The peed either M E 
replacesan Operator 

back of P CR 
a AWFORD SPRING wo 
Operator to con- NORMAN RKS 
centrate solely on RD — Ro 
feeding. Phone: 4692 CHDALE 


/3/ 
4. Grams: Recoil, Rochdale 


Court Road, 














“ Newallastic” 


lutely unique. 


stronger 










bolts and studs 
have qualities which are abso- 
They have been 
tested by every known device, 
and have been proved to be 
and more 
to fatigue than bolts or studs 
made by the usual 


resistant 


method. 
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is more wear resisting than Tungsten Carbide 


Glostics Ltd 


AGENTS : IMPREGNATED DIAMOND PRODUCTS LTD : TUFFLEY CRESCENT : GLOUCESTER 














The Institution of Production Engineers Journal 







PUT IT THERE... 
OR THERE... 
OR THERE... 


















Imagine your machines stuck down on a felt base which 





can absorb over 80°/, of vertical vibration, which 

has a holding power of 50 Ibs to the square inch, 
which does away with bolts, grouting, damaged floors. 
Then imagine deciding to change your 

layout when the workers have left one evening 

and having all the machines ready for action again in 
the morning. That’s what Croid-Cooper can do for you. 


Send for details today. 


COOPER & CO. (B’HAM) LTD 
BRYNMAWR, BRECONSHIRE 






CROID 65 
MACHINE FIXING GLUE 


COOPERS 
FELT 



















TELEPHONE: BRYNMAWR 312 









Let us 
be your 
machine 
shop! 





















Sy The 
we Za = BIGGEST TIME 
<== & MONEY SAVER 
in 
WORK CLAMPING 


is the «my 


Newron 
Hydraulic 















No matter the type or shape of the 
workpiece the Newton Hydraulic 
Clamp System provides the quickest, 
simplest and safest method of work- 
holding while reducing production 
time and costs. Plungers can be used 
in groups of any number with 



























Complete facilities plus simultaneous pressure of from 
recision & service second to none ...@s well as 800 Ib. to 4 tons. Maximum pressure 
P shaping, honing, with smallest plungers. Easily 
drilling, tool- adaptable to any fixture design. 
6 Capstan and centre lathe work mattegene, sf nati Pa 5 SYSTEM 
é Milling—all types to meet your = vomr OF WORKPIECE- 
@ Surface and universal grinding every need. f. reeset. 
@ G-SIP jig boring ATD & ARB f NX 
Approved Ie 
MARSDEN & SHIERS LTD. waren 














Davis Road, Chessington, Surrey. Phone: Elmbridge 5333-4 lene Maylands Ave - Heme! Hempstead 


Telephone: Boxmoor 3800 


Write for fully illustrated technical 
I Grams: ‘Newsorber Hemel Hempstead 
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work: ground on 
B.S.A. centreless 





















h 
grinders has an 
h excellent finish 
and a high degree 
; of diametrical 
5. and cylindrical 
accuracy 
ir 
. 34 
n 
J. 
y. No. 4 machine equipped for automatic sizing-control and automatic infeed. 


Vibratory type hopper. Special bolts 7/16” x 2/4 (11 mm x 73 mm)long 
are ground to a tolerance of 0.0005"(0.012 mm) Production : 700 bolts per 
hour. Sizing-control incorporates automatic grinding wheel head feed- 
compensation. 





No. 4 MACHINE 





Work diameter : 1/16” to 3” * 
(1.58 to 76 mm) (With special equipment 
; work down to 0.010” 
Gf Grinding wheel Speed: 1270 rpm (0.254 mm) dia. can be 
Control wheel Speeds: 4 accommodated). 
Width of wheels : 4" (101 mm) or 
5” (127 mm) No. 8 machine equipped for bar grinding. 
Main quoter: 10 h.p. Bar steadies for B.S.A. centreless grinders 
E accommodate work from 1/16” to 3” (1.5% 


to 76 mm) diameter, in various lengths up. 
to 25 ft. (7620 mm) on the No. 8 machine, 
or 1/16” to ¥."(1.58 to 19.05 mm) diameter 
up to 10 ft. (3048 mm) long on the No. 4 
machine. 


No. 8 MACHINE 

Work diameter : %" to 64" 
(3.17 to 167 
mm) 

Grinding Wheel Speed : 1180 rpm 

Control Wheel Speeds: 12 

Width of Wheels: 5” (127 mm)or 
8” (203 mm) 
Main Motor : 20 or 40 h.p. 


Below, No. 4 machine plunge grinding tappet 
guides fed by gravity chute magazine to a loading 
ram which delivers them to the wheels. 


ae’ fF 








— eentreless grinders 


B.S.A. TOOLS LIMITED BIRMINGHAM 33 ENGLAND 


Agents in U.K., Burton Griffiths & Co. Ltd.. Kitts Green, Birmingham 33. 
, STECHFORD 3071 


TED 


stead 
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POWDER METALLURGY 


INDUSTRY 
Bo neon 


We are suppliers of 
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: —-GEORGE COHEN 


SONS AND COMPANY LIMITED 


Wood Lane London W.12 Telephone: SHEpherds Bush 2070 
Telegrams: Coborn Telex London 















| HIGH SPEED SERVICE TOOL CO. LTD. 
Maple Road, Surbiton, Surrey. Elmbridge 1135-7 & 


STUDER PROFILE GRINDING A SPECIALITY 
























RUBERT 


HIGH PRECISION REFERENCE SQUARES 


are made in One Piece and by eliminating any rivets or dowels are 
extremely stable and keep their accuracy permanently. One outside face 
and one inside face are glass-hard knife-edges and the accuracies for all sizes 
conform to the reference grade of BSS.939, which is + 0.000 05” for squares 
up to 6” and + 0.000 08” from 6” to 12”. 


RUBERT 


TOOLMAKERS STRAIGHT EDGES 


are made of highest quality Alloy Steel and hardened to 
approximately 800 Vickers. They are finished in two grades, 
one conforming to the limits of BSS.852, which are in the region 
of 0.000 03”, whilst the other is finished to 0.0001” limits. 


RUBERT & CO. LTD. 


ACRU WORKS, DEMMINGS ROAD, COUNCILLOR LANE 
CHEADLE, CHESHIRE Telephone: GATley 5855 






























ournal 








The Institution of Production Engineers Journal 





q 





Low éost face milling 


b; ON DIESEL CRANKCASES 


AT ARMSTRONG SIDDELEY (BROCKWORTH) LTD. 


On the milling of the cylinder barrel faces, and the 
sump faces of these diesel crankcases, both the 
roughing and finishing operations are carried out 
at the same settings. The “Galtona-O.K.” 
Cemented Carbide Tipped Face Mills used are 
15-in. diameter and are run at 56 r.p.m. and 
50 r.p.m. respectively. “ Galtona-O.K.” Serrated 
Blade Cutters are the choice of all who require 
precision with long life and consistent economy. 


_ CARBIDE FACE MILLS / 


Richa rd Loyd Limited _——_= 


=| GALTON HOUSE, ELMFIELD AVENUE, TYBURN, BIRMINGHAM, 24 
Telephone: Ashfield 1801, Telegrams ‘‘Cogs, Birmingham” 





NORTHERN AREA OFFICE: A. V. Green, Britannia House, Wellington Street, Leeds 1. Phone : Leeds 21212. 
LONDON AREA OFFICE : A. J. Percy, 240 Romford Road, Forest Gate, London, E.7. Phone: MARyland 7304-5. 
NORTHERN IRELAND : Garage & Engineering Supplies Ltd., 78 Great Victoria Street, Belfast. 
SCOTLAND : Stuart & Houston, 5 York Street, Glasgow, C.2. 


Uy beacon, 
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PARK GATE 


QUALITY STEELS 
IN THE NUCLEAR 








Springs for Constant Support Hangers 
by SALTER of WEST BROMWICH from PARK GATE Steel 


for BRITAIN’S 
NUCLEAR POWER STATIONS 


| 


THE PARK GATE IRON & STEEL COMPANY LIMITED ROTHERHAM 


A @ Company TELEPHONE. ROTHERHAM 2141 (10 lines) © TELEGRAMS. YORKSHIRE, PARKGATE, YORKS 
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You're “in the clear” with 


Mr. Therm’s Smokeless Coke and Gas. 


For expert technical advice on Smokeless Fuel 


consult your Area Gas Board. 


AND - li million housewives cook by GAS ! 












